Sharpening High-Speed Steel 
and Carbide-Tipped Hobs 


By CHARLES H. WICK 


O obtain the high standards of precision 
required in modern gear drives, consider- 
able care must be exercised in the oper- 
ation and maintenance of hobs. The close toler- 
ances to which these relatively expensive cutting 
tools are made and the precision hobbing 
machines available for use will not produce high 
quality, accurate gears if the hob is improperly 
operated or sharpened. Consistently accurate 


work, fine finish, fast production, and long tool 
life can be obtained only when hobs are re- 
sharpened to their original accuracy. 

Recent widespread acceptance of carbide- 
tipped hobs for producing non-metallic gears has 
introduced additional hob-sharpening problems. 
Recommendations covering grinding wheels, 
coolants, feeds, speeds, and methods of grind- 
ing and inspecting for both high-speed steel 
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RUN OUT OF OUTSIDE DIAMETER 


SPACE OF GASHES 


Fig. 1. Nomenclature of 
Various Parts of a Hob. 
A Single-thread, Right- 
hand Ground Hob is 
Shown in the Sketch 


and carbide-tipped hobs will be given in the 
following. 

A hob can be defined as a worm-shaped cut- 
ter that is gashed axially, or in a helical path, 
to produce a series of rack-shaped cutting 
edges. Hobs are extensively used in the pro- 
duction of spur gears, helical gears, worm- 
wheels, and splined shafts. They should not 
be confused with multiple-thread milling cut- 
ters, which have annular rows of teeth lying 
in planes perpendicular to the axis. 

To avoid confusion, in this discussion of hob 
sharpening, the nomenclature for various parts 
of a typical hob is indicated in Fig. 1. Stand- 
ard hobs for both spur and helical gears gen- 
erally have straight gashes, parallel to the axis 
of the hob, when the thread angle is less than 
4 degrees. When the thread angle is 4 degrees 
or more, helical gashes are provided. 

In manufacturing hobs, the teeth are formed 
with a uniform relief on special lathes equipped 
with a reciprocating tool action. This insures 
that the tooth profiles will remain the same, 
regardless of how much the faces of the teeth 
are ground back. Repeated sharpenings, how- 
ever, do increase the thread angle of the hobs. 


How Often Do Hobs Require Sharpening? 
It is false economy to continue using a hob 
until it becomes so dull that an excessive 


amount of stock has to be removed in resharp- 
ening it. If the hob becomes too dull, it will pro- 
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duce inaccurate work with a poor surface finish, 
the time required for sharpening will be 
greater, and the hob will become worn-out 
sooner. The total number of work-pieces that 
can be cut per hob is substantially increased if 
the hob is resharpened frequently. 

It has been found from experience that hobs 
should be sharpened at regular intervals after 
cutting a certain number of parts or after a 
definite period of operation. Production or 
operation time between sharpenings can only 
be ascertained from experience, since this will 
vary with the feed and speed used, the material 
being cut, the pitch of the hob, etc. Certain car- 
bide-tipped hobs have been in operation for more 
than two years without resharpening. 

In no case should a hob be allowed to operate 
beyond the point where more than 0.015 inch of 
material will have to be removed from the cut- 
ting face of any tooth. In fact, with carbide- 
tipped hobs, not over 0.010 inch of stock should 
have to be removed from any cutting face. 


Shifting Position of Hob Lengthens its Life 


The position of the hob should be shifted fre- 
cuently to obtain the best cutting conditions 
and the longest hob life. Many shops establish a 
rule that after a given amount of wear, the hob 
must be shifted to another position. From the 
emount of wear on the hob teeth, the operator 
can calculate the distance the hob should be 
shifted. Since all the teeth will not wear 
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HOB-SHARPENING METHODS 


equally, the tooth showing maximum wear 
should clear the cut after shifting the hob. It 
is not necessary to shift the hob far enough to 
clear all the teeth previously used, since those 
showing minimum wear can be re-used in the 
new location. 

Hobs should be shifted or resharpened when 
about 0.006 inch (and not more than 0.015 inch) 
of stock has to be removed in order to restore 
any tooth to a keen cutting edge. An automatic 
hob-shifting attachment developed by the Bar- 
ber-Colman Co. shifts the hob a preset amount 
to a new cutting position after each cycle. Hob 
life has been increased as much as 50 per cent 
in some cases by means of this attachment. 


Machines Employed for Hob Sharpening 


Grinding machines specifically designed for 
sharpening hobs are available with automatic 
controls for accurate indexing and for regulat- 
ing the amount of metal to be removed at each 
pass of the grinding wheel and the total amount 
of material to be removed during the sharpen- 
ing process. A machine of this type, manu- 
factured by the Barber-Colman Co., is shown 
in Fig. 2. 

On all such machines, a table carrying the 
tool to be sharpened between centers recipro- 
cates past the grinding wheel. After each cycle, 
consisting of a forward and return stroke of 
the tool, the tool is automatically 
indexed to sharpen the next row of 
teeth. Following a complete rev- 
olution of the tool, it is automatic- 
ally advanced a'pre-selected amount 
for an additional cut on each tooth. 
For helical-gashed hobs, rotation 
of the work-spindle is positively 
controlled by an adjustable sine 
bar, which actuates a rack and 
pinion below the indexing head of 
the table. As the table moves, the 
tool is rotated to produce the re- 
quired lead. 

When the number of hobs to be 
sharpened does not warrant the 
cost of a machine especially de- 


Fig. 2. Hob-sharpening Machine Fro- 
vided with Automatic Controls for 
Indexing and Stock Removal 


signed for this purpose, the tools can be sharp- 
ened on conventional grinding machines. The 
backs of the teeth on straight-gashed hobs can 
be accurately ground by the tool manufacturer 
to provide correct indexing surfaces for sharp- 
ening on other than automatic hob-sharpening 
machines. Then the tooth-rest of the cutter 
grinder can be placed on back of the hob teeth 
when no other method of indexing is available. 

Helical-fluted hobs cannot be indexed from 
the back of the teeth, but must be sharpened by 
adjusting the set-up for individual flutes unless 
automatic means are available. Guide cylinders 
or formers with accurately milled or ground 
gashes having the proper angle and index to 
match the hob are sometimes employed for 
sharpening helical-gashed hobs when automatic 
indexing means are not available. The guide 
is mounted on the same arbor with the hob 
being sharpened, so that the guide finger on the 
grinding machine will be piloted by the gashes 
in the guide cylinder and will permit the arbor 
to be revolved correctly as it is traversed. Such 
guide cylinders are not required on automatic 
hob-sharpening machines. 


Selecting the Proper Grinding Wheel 


For rough-sharpening high-speed steel hobs, 
a vitrified- bonded aluminum - oxide grinding 
wheel of 60 grain size, G hardness, and 6 struc- 
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ture is recommended. As the gashes between 
the rows of teeth on the hob widen, due to 
resharpening, coarser grained wheels, such as 
54 or 46, can be employed to obtain faster stock 
removal rates. For finish-sharpening, a finer 
grit, harder wheel, of approximately 80 grain 
size and I hardness, should be used. Flat grind- 
ing wheels formed on one face, as shown at A 
in Fig. 3, are most desirable. 

When used dry, aluminum-oxide grinding 
wheels should be dressed at regular intervals 
during the sharpening operation. Frequent 
dressing is required to avoid loading and keep 
the wheel free-cutting, as well as to prevent the 
corners of the wheel from breaking down. If 
the corners break down, rounded corners on the 
wheel may be of large enough radii to interfere 
with the root of the hob tooth form. A final 
dressing is recommended immediately before 
“sparking out.” 

Resinoid-bonded diamond wheels of 100 con- 
centration and J hardness are recommended 
for machine sharpening of carbide-tipped hobs. 
Metal-bonded diamond wheels can be used for 
cff-hand grinding. A diamond grain size of 120 
to 220 is generally used for both rough- and 
finish-grinding. For extra fine finishes, a 
grain size of 400 or 500 is sometimes employed. 
A formed flat shape is also preferred for 
diamonds wheels, as shown at B in Fig. 3. Glaze 
can be removed from diamond wheels by scrub- 
bing the face lightly with lump pumice. 

To true or straighten the grinding face of a 
diamond wheel, a vitrified-bonded aluminum- 


oxide wheel of 180 to 220 grain size and Q 
hardness is recommended. The dressing wheel 
should be rotated at approximately 5000 surface 
feet per minute while the diamond wheel is 
revolved slowly by hand. The dressing wheel is 
reciprocated slowly across the face of the dia- 
mond wheel (see Fig. 4), and can be fed in about 
0.0002 inch per pass to compensate for its fast 
breakdown. Not more than 0.003 to 0.005 inch 
of abrasive should have to be removed from the 
grinding wheel to correct the form and provide 
a clean cutting surface. 

Diamond wheels should not be removed from 
the adapter on which they are mounted until the 
wheel is worn out. The run-out of the wheel 
when~-in use on the machine should not be 
greater than 0.0003 inch. 


Recommended Speeds and Feeds 


A surface speed of approximately 6000 feet 
per minute is recommended for diamond wheels 
when sharpening hobs, while slower speeds, rang- 
ing from 5000 to 5500 surface feet per minute, 
may be employed with aluminum-oxide wheels. 
Means should be provided on the sharpening 
machine for changing the wheel speed to com- 
pensate for changes in the diameter as the wheel 
wears away. 

In sharpening carbide-tipped hobs, feeds of 
0.0004 to 0.0006 inch per revolution are recom- 
mended for roughing, and 0.0001 to 0.0003 inch 
per revolution for finishing. With high-speed 
steel hobs, however, higher feed rates—from 


Fig. 3. Flat Grinding 
Wheels with Formed 


Face Recommended for 
Hob Sharpening. An 


Aluminum-oxide Wheel 
is Shown at A and a 
oT we Diamond Wheel at B 
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Fig. 4. Set-up for Tru- 
ing a Diamond W heel. The 
Diamond Wheel, Mounted 
on Its Adapter, is Re- 
moved from the Sharpen- 
ing Machine and Dressed 
with an Aluminum-oxide 
Wheel. Seen at the Lejt 


0.0008 to 0.001 inch per revolution—are sug- 
gested for rough-sharpening operations, and 
from 0.0005 to 0.0007 inch per revolution for 
finishing. On certain high-speed steel hobs, using 
a properly dressed wheel of correct specifica- 
tions, roughing feeds as high as 0.005 inch per 
revolution have been successfully employed. 

Excessive stock removal rates should be 
avoided, especially in grinding the fillet at the 
base of the gash. “Sparking out,’ which con- 
sists of making several passes through each gash 
without feeding the work, is recommended as a 
final operation in the sharpening of hobs to im- 
part a good surface finish to the teeth. 

Table speeds of 80 to 320 inches per minute 
are recommended, depending upon the material 
being ground and the surface finish desired. For 
high-speed steel hobs, a roughing speed of 140 
to 200 inches per minute and a finishing speed of 
80 to 140 inches per minute are recommended. 

To sharpen carbide-tipped hobs, higher table 
speeds, ranging from 260 to 320 inches per min- 
ute for roughing and from 200 to 260 for finish- 


Fig. 5. The Conical Sur- 

face of the Grinding 

Wheel is Always Used for 

Sharpening Helical-gashed 

Hobs to Prevent Interfer- 

ence of the Wheel with 
the Hob Teeth 


ing, are suggested. Although a slower speed 
will provide a finer surface finish on the hob 
teeth, too slow a speed will cause an excessive 
amount of heat to be generated. 


Use of Coolant in Sharpening 


Heat generated during the sharpening opera- 
tion may cause surface burns and start cracks at 
the roots of the hob teeth. Since the temperature 
attained may reach 1500 degrees F., which is 
sufficient to anneal high-speed steel hobs, a cool- 
ant or a relatively light feed should be employed. 

The use of a coolant is practically a neces- 
sity in sharpening carbide-tipped hobs, and on 
steel hobs, its use results in better surface fin- 
ishes, longer wheel life, and minimum heating, 
thus preventing checking, cracking, or breaking- 
cff of teeth. The coolant used should flood both 
the grinding wheel and the hob. It should clean 
the wheel by removing loose abrasive and ab- 
sorb the generated heat. 

For sharpening high-speed steel hobs, a water- 
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soluble grinding fluid, such 
as Microgrind 71, in the 
ratio of one part to twenty 
parts of water, by volume, 
has been found satisfac- 
tory. A good grade of 
grinding oil having a Say- 
bolt universal viscosity of 
150 to 190 at 100 degrees 
F. is suggested for sharp- 
ening carbide-tipped hobs. 
The coolant should be kept 
clean; otherwise, a poor 
surface finish will be pro- 
duced on the hob teeth. 


Methods of Sharpening 
Hobs 


Cutting faces of straight- 
gashed hobs can be ground 


Fig. 6. To Sharpen Hob Teeth 
Having a Rake, the Conical 
Face of the Grinding Wheel 
is Offset a Distance A from 
the Center Line of the Hob 


having very high helical- 
gash angles. 

Built-in diamond - wheel 
dressers are generally pro- 
vided on automatic hob- 
sharpening machines for 
cutting a straight line of 
contact on the grinding 
wheel to produce radial 
faces or a given offset on 
straight-gashed hobs. A 
dresser has also been de- 
signed by the Barber- 
Colman Co. to generate a 
curved form on the grind- 
ing wheel for sharpening 
the teeth of helical-gashed 
hobs with or without rake. 
The dresser is placed on the 
machine in the same posi- 
tion as the hob to be sharp- 


with either the straight 
face or the conical side of the wheel, although 
sharpening with the conical side is preferable. 
When the straight face of the grinding wheel is 
in the center of the hob, the feeding pressure is 
distributed over a maximum area on the hob 
teeth. However, when the wheel is at either end 
of the hob, surface contact between wheel and 
hob is considerably less. Obviously, then, since 
the feeding pressure is not changed, the pressure 
per square inch of surface contact is greater. 
Thus, if the feed is sufficient, more material will 
be removed from the teeth at 
the ends of the hob than from 
those in the center. Grinding 
with the conical surface of the 
wheel helps to keep the area of 
contact between wheel and hob 
uniform from one end of the 
hob to the other. 
Helical-gashed hobs should 
always be sharpened with the 
conical surface of the grinding 
wheel, as shown in Fig. 5, be- 
cause the straight side would 
interfere with the helix and 
produce a curved cutting face. 
The conical surface of the 
wheel, on the other hand, will 
clear the helical surface of the 
flute, and interference will not 
be exrerienced except on hobs 
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: ened. When the diamond is 
moved along the helicoidal paths of the gash to 
be sharpened, it generates a form on the grind- 
ing wheel which will, in turn, reproduce an 
accurate helicoid on the hob. 

The grinding wheel should travel all the way 
across the faces of the hob teeth. Care must be 
taken in sharpening to remove an equal amount 
of metal from each row of teeth. Teeth not 
ground back as far as others will be higher, and 
therefore will result in irregular cutting action, 
the production of unsymmetrical gear teeth, and 
excessive wear of the higher 
hob teeth. 

Although not recommended, 
it is sometimes necessary to 
sharpen unground hobs with 
unequal spacing between the 
flutes to take care of any dis- 
tortion caused by hardening 
and make the diameters run 
true. On ground hobs, however, 
unequally spaced flutes cause 
high and low cutting edges, 
which produce unsymmetrical 
tooth forms. Unequal spacing 


Fig. 7. Example of Poor Finish 
Produced on a Gear by an Improp- 
erly Sharpened Hob. Marks are 


Caused by Chips Clinging to Hob 
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CARBIDE-TIPPED HOBS 


Fig. 8 Method of Check- 
ing the Spacing of Gashes 
on Straight-gashed Hobs 
when Master Index-plates 


are Not Available 


is usually caused by worn plates or pawls on the 
indexing mechanism, the removal of different 
amounts of metal from successive teeth, out-of- 
round arbors, or improper methods of mounting 
and locking the hob on the arbor. 

When material is ground from the face of the 
teeth during sharpening, the depth of gashes 
may be decreased or the fillets increased, pro- 
vided the fillet will not interfere with the form 
of the hob teeth. Generally, greater care should 
be exercised in sharpening hobs having more 
than one thread. For example, a high and low 
tooth condition will be aggravated by the fast 
jiead on a multiple-thread hob. 

To sharpen straight- and helical-gashed hob 
teeth having rake, the conical face of the grind- 
ing wheel must be offset from the center line of 
the hob a distance A, Fig. 6. Here 


A= . sine of rake angle 


where 
A == amount of wheel offset, in thousandths 
of an inch; and 
D = diameter of hob, in inches 


Surface Finish Desired on Hob Teeth 


Fine surface finish on the cutting faces of the 
hob teeth generally results in longer hob life, 
because the smoother surface offers less resist- 
ance to the curl of the chip during hobbing and 
reduces the frictional heat generated and con- 
sequent burning of the cutting edges. A surface 
finish of 10 to 20 micro-inches r.m.s, is recom- 
mended for precision steel hobs used for finish- 
ing, and from 5 to 10 micro-inches for carbide- 


Recommended Tolerances for Sharpening Standard Hobs 


Class 
| 1t013/4 2t023/4 

Run-out of Hob, Meas- A 0.003 0.002 0.0015 
ured at Maximum Cir- B 0.004 | 0.003 | 0.0025 
cumference D 0.010 0.008 | 0.007 
Spacing from Flute to | A | 0.004 | 0.003 | 0.0025 
Flute B 0.006 0.005 | 0.004 

D 0.009 | 0.007 0.006 


Spacing Error Accu- A 0.010 0.009 | 0.008 
mulated in One Rev- B 0.012 0.010 | 0.009 
olution D 0.020 


Radial within 0.005 0.0025 0.0015 


0.010 0.0075 0.005 


Cutting Faces Must be A 0.003 0.0015 0.001 
B 


Diametral Pitch 


4 5 | 6 to 12 | 30 to so | 

| 
0.0015 | 0.001, | 0.001_ | 0.001 | 0.0007 | 0.0005 
0.002 | 0.0015 | 0.0015 | 0.001 | 0.0007 0.0005 
0.006 | 0.005 | 0.004 | 0.003 | 0.0015 | 0.001 


0.002 | 0.0015 | 0.001 | 0.001 0.001 | 0.001 
0.003 | 0.002 | 0.001 | 0.001 | 0.001 | 0.001 
0.005 | 0.003 | 0.002 | 0.002 | 0.0017 | 0.0017 


0.007 0.005 0.003 | 0.003 0.002 | 0.0015 
0.008 0.006 0.005 | 0.004 | 0.0025 | 0.002 
0.015 0.010 0.008 | 0.007 | 0.004 | 0.003 


0.0008 | 0.0006 | 0.0005 | 0.0003 | 0.0003 | 0.0003 
0.001 | 0.0008 | 0.0007 0.0005 | 0.0005 | 0.0005 
0.004 | 0.003 | 0.002 | 0.0015 | 0.001 | 0.001 


All dimensions in inches. 
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tipped hobs. The finish obtained depends on the 
grinding wheel, coolant, table speed, and feed 
employed. A slower table speed is sometimes 
used for the finishing cut to obtain a fine finish. 

Rough grinding wheel marks left on the faces 
of the hob teeth will cause chips to cling to the 
taces and load the gashes, resulting in premature 
dulling, of the hob and a poor finish on the gear 
teeth being cut. Fig. 7 clearly illustrates the 
poor finish produced on a gear by a hob that has 
chips clinging to the cutting edges. The grinding 
wheel should be allowed to “spark out” at the 
end of the sharpening operation by traversing 
the work past the wheel once or more, with little 
or no feeding pressure on the wheel. 

Burrs produced on the cutting edges of hob 
teeth during sharpening are usually the result 
of employing an improper wheel or too heavy a 
feed. Hobs having such burrs will produce in- 
correctly formed teeth until the burrs have been 
worn away. When the hob is used to cut soft 
materials, the burrs may last for quite some 
time. A lower feed rate and a wheel having a 
more dense structure should be used to correct 
such a condition. 


Inspection of Sharpened Hobs 
Hobs should be inspected periodically during 


the sharpening process to insure removing suffi- 
cient stock to restore the original accuracy and 


to prevent grinding an excess amount of mate- 
rial. The cutting faces of carbide-tipped hobs 
should be inspected frequently by means of a 
magnifying glass to be sure that all the minute 
cracks are being removed. 

About 75 per cent of the hobs in use today are 
of the straight-gashed type. Such hobs can be 
inspected on bench centers by means of a dial 
indicator and gage-blocks. Spacing of the gashes 
is generally checked by means of master index- 
plates. When master index-plates are not avail- 
able, a hob having an even number of gashes 
can be checked by placing one cutting edge of 
the hob on a rest and the tooth diametrically 
opposite in contact with a dial indicator, as seen 
in Fig. 8. The dial indicator is set at zero, and 
the hob is rotated to progressively inspect each 
pair of teeth. The spacing inaccuracy of each 
tooth is equal to one-half the reading on the 
indicator. 

The lead of helical-gashed hobs is inspected 
on special test fixtures, such as the universal hob 
and worm checking machine made by Illinois 
Tool Works which is shown in Fig. 9. This ma- 
chine checks the lead, the spacing of multiple- 
thread worms or hobs, and the hob-tooth or 
worm-thread profile. Also, by means of an elec- 
trical recorder seen at the right, it produces a 
tool graph or chart that shows the location of 
each tooth in relation to the other teeth and the 
desired lead helix. 


Fig. 9. Universal Hob Measuring Machine being Em- 
ployed to Inspect the Lead of a Helical-gashed Hob 
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AND CARBIDE-TIPPED HOBS 


Fig. 10. Hob Teeth De- 
signed without Rake Should 
Have Their Cutting Faces 
Radial, as Shown at A. 


Teeth Sharpened as Indi- 


cated at B or C on Hobs 
without Rake will Produce 


Incorrect Gear Tooth Form 


Recommended tolerances to be employed in 
sharpening standard hobs having either a 14 1/2- 
or a 20-degree pressure angle are given in the 
accompanying table. Ground hobs are made with 
either Class A or Class B limits, the B limits 
being for commercial tolerances used in the 
manufacture of standard gears, while A limits 
are closer and are used for special work requir- 
ing greater accuracy. For hobs having a diam- 
eter larger than standard, sharpening tolerances 
should be increased to those given for the stand- 
ard diametral pitch corresponding to that diam- 
eter. Tolerances for hobs having unground tooth 
forms are indicated by Class D. Spacing of the 
flutes on such hobs depends upon the amount of 
distortion caused by hardening. 


Importance of Radial Cutting Faces 


Teeth of correctly sharpened straight- or 
helical-gashed hobs without rake should have 
the cutting faces radial in planes passing 
through the axis of the hob, as shown at A in 
Fig. 10. Two common errors in sharpening such 
hobs are shown at B and C. Tooth B has been 
ground with an under-cut or positive rake which 
increases the length of the tooth face. Tooth C 
has been ground ahead of center, with a nega- 
tive rake. Both teeth B and C will produce in- 
correct gear tooth forms; in the case of tooth B, 
a smaller pressure angle will result, while in the 
case of tooth C, a greater pressure angle will be 


produced. Such gear teeth, when meshed with 
teeth of correct form, will be noisy in operation 
and wear rapidly. 

In straight-fluted hobs, the flutes are parallel 
to the axis of the hob. Flutes of helical-fluted 
hobs follow the lead marked on the ends of the 
hobs. When the cutting faces do not follow the 
desired lead, the hob becomes tapered, due to 
the back-off on the teeth, the lead is greater on 
one side and shorter on the other side, and the 
shape or pressure angle of each hob tooth 
changes. 

Special hobs made with a positive or negative 
rake or hook are so designed that the correct 
pressure angle will be maintained when the hobs 
are properly sharpened. If the amount of rake 
on the hob is changed, however, an incorrect 
gear tooth form will be generated. 


Preventing Run-Out of Hob 


The bore and hubs of hobs are accurately 
machined to insure concentricity. To make cer- 
tain that the hob will run true on the arbors of 
both hobbing and sharpening machines, a dial 
indicator should be mounted on the machine and 
placed in contact with the peripheries of both 
hubs. Run-out of the arbor itself should be 
determined before mounting the hob. Faces of 
the arbor spring collars must be parallel. Clean- 
liness and accuracy of arbor and collars are of 
utmost importance in hob sharpening. 
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Tubular Products Can be 
Formed to Various Cross- 


UBE reducing, necking, closing, wall 
thickening, and other forming operations 
are combined in the revolutionary new 
Westin metal-working process. The equipment 
required for this process consists essentially of a 
welding transformer A, Fig. 1, and a split form- 
ing die B to which electrical current is supplied 
by the transformer. The tube C to be formed is 
rotated and advanced into the die. The resist- 
ance of the tube to the passage of electric cur- 
rent from one die segment to another rapidly 
heats the tube, permitting it to be formed to the 
shape of the die cavity. ; 

Applications of the process include the form- 
ing of gas containers, upsetting of tubes to in- 
crease their wall thickness, sealing of tube ends, 
necking of tubes, forming of shells, and forming 
operations on conveyor rolls, propeller shafts, 


Sections and Tube Ends 
Closed at High Produc- 
tion Rates and Low Cost 
by the New Westin Pro- 
cess, in which Heat is Ap- 
plied to the Work During 
Forming by the Resist- 
ance of the Work to the 
Electric Current 


axle housings, and similar products. A few ex- 
amples of parts formed in this way are shown 
in Fig. 2. 

Materials that have been formed up to the 
present time by this process include the entire 
range of carbon steels; most alloy steels, includ- 
ing stainless steels; copper alloys, such as brass 
and bronze; and aluminum. However, it is 
believed that the process is not limited to these 
materials, but can be applied to practically any 
metal that will conduct electrical current. 

Tubes ranging from 1/16 to 3/8 inch in wall 
thickness and from 3/4 inch to 16 inches in 
diameter are considered to be within the prac- 
tical forming limits of this process. Here again, 
however, no definite limits can be specified, since 
tubes 18 5/8 inches in diameter with a 3/16- 
inch wall thickness and tubes 9 5/8 inches in 


Fig. 1. Transformer A 
Supplies Current to 
Split Die B. which 
Heats and Forms Tube 
C as Tube is Rotated 
and Advanced into Die 
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a New Process 


diameter with a 1 1/8-inch wall thickness have 
been successfully formed. The use of removable 
dies permits a wide range of tube sizes to be 
formed on one machine. Three standard size 
machines are available for handling tubes rang- 
ing in diameter from 3/4 to 4, 4 to 8, and 8 to 
16 inches. 

In certain instances, tubes are being formed 
at from three to four times the production rates 
previously obtained by flame spinning or cold 
friction forming. The speed of the process is 
limited only by mechanical considerations, such 
as the time required for loading and unloading, 
and by the amount of electric power and hydrau- 
lic pressure (for forcing the tube into the die) 
that is available. 

For example, the forming of one end of an 
SAE 1020 steel tube to a bottle-neck shape, as 
seen at the lower left-hand corner of Fig. 2, re- 
quired a peak electrical demand of 208 KVA, 
with a power factor of 92, the power being 
applied for 5.6 seconds. The tubes had an out- 
side diameter of 3 1/2 inches and a wall thick- 
ness of 1/8 inch, the amount of metal formed 
being 3.77 cubic inches. The tube was fed into 
the die at the rate of 30 inches per minute, 
utilizing a total hydraulic pressure of 25,000 


Fig. 2. 


By ARTHUR L. WILLIAMS, Chief Engineer 
The Federal Machine & Welder Co. 
Warren, Ohio 


pounds. A production rate of 180 tubes per hour 
was obtained including loading and unloading 
time. 

A similar forming operation on tubing having 
an inside diameter of 14 1/2 inches and a wall 
thickness of 0.240 inch required a heating time 
of 34 seconds, with a peak demand of 1000 KVA. 
These and other tests indicate that the electrical 
power requirements are directly proportional to 
the cubic inches of material to be formed, the 
ratio being approximately 55 to 1. Slightly more 
power may be required to heat large-diameter, 
thick-walled tubes, while less may be needed for 
small-diameter, thin-walled parts. In instances 
of high electrical power requirements, the 
die can be split into three segments, allow- 
ing equal loading of each phase of the conven- 
tional three-phase power supply system. 

For two-segment dies, a 440-volt 60-cycle, 
single-phase supply current is employed. A sec- 
ondary current of 60,000 to 70,000 amperes at 4 
to 6 volts is obtained from the heating trans- 
former. Operator safety is insured by using such 
low-voltage, high-amperage current. Since the 
forming temperature can be accurately control- 
led and is always maintained below the critical 
point of the material being worked, a subsequent 


Examples of Parts Produced by the Westin Tube-forming 
Process. Steel. Copper, Aluminum, and Other Alloys Can be Formed 


MACHINERY, February, 1949— 159 


| 
| 
| 


annealing operation—generally required after 
other tube-forming methods—is unnecessary. 
The low-temperature, even heating prevents 
work-hardening or the setting up of strains 
within the metal. Frictional heat is maintained 
at a minimum by rotating the work slowly, at 
about 57 R. P. M. 

A pilot machine, Fig. 3, has been set up in 
the plant of the Federal Machine & Welder Co. 
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Fig. 3. Two Heating Trans- 
formers, Each Rated at 
125 KVA, are Provided on 
This Pilot Tube-forming 
Machine. One is Located 
on Each Side of Split Die 


for demonstration and experimentation. Two 
125-KVA heating transformers are employed, 
one on each side of the split die. The two die 
segments each consist of a bronze alloy (40 per 
cent copper) block, which holds a special tool- 
steel insert. The forged inserts have a Brinell 
hardness of about 400, and, in cases of severe 
forming, are sometimes faced with Stellite wear 
strips. The two halves of the split die are in- 


Fig. 4. The Die-head is Ad- 
vanced Hydraulically until 
Contact is Made between 
Tube and Die. Power is 
then Supplied to the Die 
for Heating the Tube 


1 ENDS BY A NEW PROCES 
MANNE 
; 
5 
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NEW PROCESS 


Fig. 5. Completely Formed 
Tube is Shown Here with 
the 
Time for Loading, Forming, 


Die-head Retracted. 


and Unloading This Part 


was Twelve Seconds 


sulated from each other by stainless-steel 
reinforced mica sheets. Limited tests have indi- 
cated an exceptionally long life for such dies. 

One of the water-cooled die-blocks is directly 
connected to one lead from each heating trans- 
former. The other die-block is connected to the 
other lead from each transformer. The tube to 
be formed is clamped in a conventional chuck 
and rotated at about 57 R. P. M. The die-head 
is advanced hydraulically toward the tube, as 
seen in Fig. 4, until a good contact is obtained 
between the tube and the die. Power is then 
supplied to the transformers, and current flows 
from one die segment, through the tube, and 
back to the transformers through the other die 
segment. 

Resistance of the tube to the flow of current 
causes it to rapidly become heated, and as the 
die continues to be fed toward the tube, the tube 
is progressively formed to the shape of the die 
cavity. A completed tube is seen in Fig. 5 after 
the die-head has been retracted to its original 
position. A special high-temperature graphite 
lubricant, carried in oil, is applied to the periph- 
ery of the tube before forming. 

When extremely close tolerances must be 
maintained on the formed wall thickness, a 
mandrel can be placed in the center of the die, 
or of the chuck and tube, to limit the diameter 
to which the inner wall of the tube is reduced. 
For high-production applications, loading, oper- 


ation, and unloading of the machine can be ac- 
complished automatically. 

Laminated tubes or steel tubes having a liner 
of stainless steel or other material can be readily 


formed by the process described. It is also pos- 
sible to form an assembly having a threaded 
bore or projection by placing a bolt or nut in 
the die-head and forming the tube around it. 

Certain extfuding operations can be per- 
formed by modifying the process. By stopping 
the rotation of the chuck while still forcing the 
tube through the die, the hot metal will be forced 
into the openings between the die segments, thus 
forming longitudinal fins on the periphery of 
the part. 

Quality of the product formed is accurately 
controlled, and rejections are few. A scale-free, 
smooth surface is produced, and no porosity has 
been found on samples that have been sectioned. 
The seam on welded tubing remains straight 
after forming, indicating that there is no twist- 
ing during the operation. 

The patented Westin process, available under 
license from the Federal Machine & Welder Co., 
opens new possibilities in the metal-working 
field. Certain deep-drawing operations can be 
eliminated, and some articles previously made 
from sheet-metal stampings can now be fabri- 
cated more economically from tubing. Soldered, 
brazed, or welded joints can be eliminated on 
containers that have to be closed at both ends. 
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By WILLIAM H. CORTWRIGHT 
Master Mechanic 
Warner Gear Division 
Borg-Warner Corporation 


EVERAL innovations have been introduced 
in the gear manufacturing methods em- 
ployed at the Warner Gear Division of the 

Borg-Warner Corporation, Muncie, Ind., that 
have greatly increased production. For example, 
by honing the bores of cluster gears for auto- 
motive transmission countershafts before hard- 
ening, the rate of production has been more 
than doubled. In addition, the concentricity of the 
bores with relation to the pitch diameters of 
the teeth has been considerably improved. Also, 
the production of helical splined rings has been 
doubled by the use of an unusual broaching 
machine. 

The bores of certain gears are honed before 
hardening so that the gears can be located from 
the accurately sized, round bore while teeth are 
cut on the periphery. This insures concentricity 
of the bore with relation to the pitch diameter 
of the gear teeth, and is specially advantageous 
in the manufacture of wide gears or cluster 
gears, where run-out and taper are troublesome. 

Forged SAE 4620 steel cluster gears for 
automotive transmission countershafts, after 
they have been drilled, broached, and turned, 
are honed on the two-spindle Micromatic honing 
machine seen in Fig. 1. A four-station, lateral 
indexing fixture is employed for honing the 
bores of two gears at a time. Two honed gears 
are unloaded, and two other gears are loaded 
during the honing operation, a production of 100 
per hour being attained. The gears are located 
vertically from their large faces, and are clamped 
on their flanges by lever-actuated fingers. 

From 0.004 to 0.0055 inch of stock is honed 
from the 1-inch diameter broached hole in this 


Fig. 1. (Above Left) Forged Steel Cluster Gear 

Blanks for Automotive Transmission Counter- 

shafts are Honed to Permit Accurate Location 
while Cutting the Teeth 


Fig. 2. (Left) After Cutting the Teeth and Hard- 

ening, the Bores of the Cluster Gears are Finish- 

honed to Correct Distortion and Produce the 
Desired Finish 
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so-called “green” honing operation. Automatic 
electronic sizing is employed on the machine to 
hold the bore size within 0.0003 inch. The hon- 
ing stones consist of 220-grit aluminum-oxide 
abrasive grits, held together in stick form by a 
vitrified clay bond. A sulphurized mineral-base 
oil, mixed with a kerosene base, is employed as 
the cutting fluid. 

After “green” honing, teeth are cut in the pe- 
riphery of the cluster gears. The parts are then 
hardened, and the bore is finish-honed on the 
two-spindle Micromatic machine seen in Fig. 2. 
Finish-honing is required to correct any distor- 
tion caused by hardening and to produce the 
desired finish. 

From 0.0013 to 0.0028 inch of stock is removed 
in the finish-honing operation, and the bore size 
is held within + 0.0005 inch. A closer bore tol- 
erance is maintained in “green” honing to mini- 
mize the run-out on the pitch diameter of the 
teeth during gear-cutting. A rotary table hold- 
ing four free-floating fixtures is employed, the 
production obtained with this set-up being 120 
cluster gears per hour. The gears center them- 
selves on the honing tools, so that location of the 
bore with relation to the teeth is not changed. 
Automatic double indexing positions two of the 
fixtures in the loading and unloading stations at 
the front of the machine while the other two 
fixtures are under the honing spindles. 

Previous methods of manufacturing these 
gears did not include “green” honing or finish- 
honing. The bores of the cluster gears were 
ground after gear-cutting and hardening by 
locating from the gear teeth. Production ob- 
tained in this way was only 25 per hour. 

Helical involute splines are broached in the 
bore of ring blanks for automotive transmis- 
sions at the rate of 100 per hour on the machine 
shown in Fig. 3. The internal helical-splined 
parts are produced at twice the rate previously 
obtained by conventional cutting methods. This 


Fig. 3. (Above Right) Pull-up Type of Broaching 

Machine Having a Vertical Lead-screw that Ro- 

tates the Two Broaches During the Up Stroke 
to Produce Helical Splines 


Fig. 4. (Right) Loading Two Ring Blanks into 
Shuttle Fixture for Broaching Helical 
Splines in the Bores on 30-ton Hydraulic Broach- 


Involute 


ing Machine Seen in Fig. 3 
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large pull-up type vertical broaching machine, 
built by the American Broach & Machine Co., 
has a normal operating capacity of 30 tons 
and a broaching stroke of 60 inches. The double- 
spindle, single-ram, hydraulically-operated ma- 
chine has a height of 16 feet 10 inches. 

Two ring blanks are broached at a time, the 
parts being first loaded into a shuttle fixture, 
Fig. 4, while the two broaches rest in the lower 
guide. After the shuttle has been manually slid 
into the broaching position, the operating push- 
button control is depressed to start the machine 
cycle. The two broaches, approximately 3 3/4 
inches in diameter by 70 inches long, are raised 
by the lower guide until the upper shank ends 


come up through the blanks and are connected 
to the automatic broach pull-heads. 

The main machine ram then starts on the 
upward broaching stroke, while the lower guide 
continues moving upward to keep the broaches 
in alignment during the cutting cycle. A vertical 
lead-screw is provided on the machine, as seen 
in Fig. 3, to rotate the broaches during their 
upward stroke and thus produce the helical in- 
volute splines in the bores of the blanks. The 
gear blanks are shown in Fig. 5 before and after 
broaching. 

When the two broaches reach the top of the 
stroke, the operator unloads the two splined 
parts from the shuttle fixture, and then starts 
the ram downward to return the broaches to 
their starting position in the lower guide. The 
complete cycle time is about 0.85 minute for 
machining two parts. Actual broaching time. is 
0.38 minute, while the fast broach return stroke 
requires 0.23 minute. A conveyor removes ex- 
cess chips from the coolant reservoir. 

Pinion gears for an automotive over-drive 
unit are automatically fed into a gear-shaving 
machine by means of the gravity loading 
mechanism seen in Fig. 6. This mechanism, 
developed by the National Broach & Machine 
Co. for use on the “Red Ring” shaving machine, 
employs an air-operated loader to carry each 
gear from a gravity magazine to the shaving 
position. The production from two machines, 
with one operator, is 2300 gears in eight hours. 


Fig. 5. (Above) Automotive 
Transmission Member Con- 
Helical 
Splines that is Broached 


taining Involute 


from a Ring Blank at the 
Rate of 100 per Hour 


Fig. 6. (Left) 


Loading Mechanism for 


Gravily 


Automatically Feeding 
Pinion Gears into a Gear- 
shaving Machine. Shaved 


Gears are Automatically 


Ejected 


GEAR PRODUCTION METHODS 
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Coming Study Our Methods 


two and three hundred 
workers and management personnel 
from British industrial plants will soon 
visit America to learn how we have 
achieved our high production efficiency. 
These men will be selected from all levels 
of production and from both large and 
small plants in a variety of industries. 
Tours of different plants will be arranged 
by the Anglo-American Council on Pro- 
ductivity, which was established under the 
auspices of the Economic Cooperation 
Administration, 


Investigations have established the 
claim that the tempo of the British work- 
ers is every bit as fast as that of American 
workers. Thus the fact that the output 
of the average American workman is 
nearly double that of the British worker 
appears to be due mainly to the lack of 
modern machinery and tools, good 
plant facilities, and efficient production 
methods. 


American plant visits should give our 
British friends plenty of “know how.” 
When they leave our shores, they should 
possess considerable knowledge of the 
means by which their country can again 
attain economic sufficiency. That can 
come through wise use of the money 
made available to Great Britain under the 
Marshall Plan in the purchase of high- 
production types of machine tools and 
other manufacturing equipment. It is to 
be hoped that the British Government and 
its businessmen and workers will make 
every effort to put into effect the recom- 
mendations of their fellow-countrymen. 


American industrialists should cordially 
welcome these visitors and cooperate 
with them to the fullest possible extent 
without divulging details of technique 
that may give individual companies man- 
ufacturing advantages over competitors. 
Our businessmen should bear in mind the 
fact that the sooner European nations 
become able to support themselves, the 
sooner material shortages will end in this 
country, and the sooner taxes can be re- 
duced that are now necessary for fulfill- 
ment of the Marshall Plan. Great Britain 


hopes to be independent of outside aid by 
1952. 


It is especially gratifying to learn that 
British workmen will accompany manage- 
ment personnel on their tour. This indi- 
cates a desire on the part of British labor 
to cooperate in the development of faster 
production methods, and is in line with the 
statement recently made by W. Averell 
Harriman, United States special repre- 
sentative to Europe, that the willingness 
of trade unions in Europe to accept their 
full share of responsibility in European 
recovery has firmly assured success of the 


Marshall Plan. 


The British workers should be given 
the opportunity to have intimate contact 
with our machine operators, not only 
to learn about individual manufacturing 
processes, but also to learn something 
about the high standards of living that go 
hand in hand with high production meth- 
ods and free enterprise. May the British 
mission be eminently successful, both 
from their viewpoint and ours! 


EDITOR 
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Fig. 1. General View uf One Side of the Landis Tool Co.’s New Heat-treating Building, Showing the Glass-block 
Wall Construction and the Symmetrical Appearance of All Furnace, Quenching, and Degreasing Equipment 


NCREASED control of quality and more 
efficient operation of manufacturing depart- 
ments have been the objectives of the Landis 

Tool Co. in providing new and improved plant 
facilities. The latest project in the company’s 
expansion program has been the erection of a 
building for the heat-treatment of a variety of 
parts for cylindrical grinding machines, such as 
wheel-spindles, master cams, shafts, spacing 
bars, and work centers. Owing to the close 
tolerances to which many of these parts are 
finished, uniform hardening of the work and the 
prevention of distortion during heat-treatment 
were prime considerations in planning the new 
department. 

The heat-treating building is constructed of 
glass blocks extending from a 5-foot brick wall 
to the ceiling, so as to insure maximum daylight. 
Fluorescent lights are arranged in parallel the 
entire length of the ceiling to provide uniform 
lighting of the department on dark days and at 
night. An air-conditioning system gives a com- 
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plete change of air every six minutes, so that a 
comfortable temperature can always be main- 
tained. 

Another feature of the heat-treating depart- 
ment is the symmetry of design of the heat- 
treating equipment. Pit furnaces and quenching 
and degreasing tanks are all of circular form, 
as seen in Fig. 1, and extend 18 inches above 
the floor level. The units are installed 2 1/2 
feet apart and spaced equidistantly from the end 
walls on a straight center line. Solid steel deck- 
ing, 1/4 inch thick, is provided around the fur- 
naces and tanks, the remainder of the floor 
being concrete. 

Air for ventilation of the department enters 
the basement through gratings, is drawn to the 
top of the building through air shafts in the 
wall at one end, and is then exhausted through 
Anemostat air diffusers in the ceiling. Heated 
air is withdrawn by a large fan at one end of 
the building. The building is 80 feet long by 
60 feet wide. 
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for Quality Control and Cleanliness 


By JOHN H. FISHER 
Metallurgist 
Landis Tool Co. 
Waynesboro, Pa. 


Electrically heated fur- 
naces built by the Lindberg 
Engineering Co. have been 
installed. In Fig. 1, a load 
of grinding wheel spindles 
has just been lowered into 
one of two pit type fur- 
naces. To facilitate center- 
ing the work fixture above 
the furnaces, and also above 
the quenching and degreas- 
ing tanks, arrows point- 
ing downward have been 
painted along the crane 
runway, as seen in Fig. 2. 
An arrow that points up- 
ward is provided on a 
bracket attached to one 
beam of the crane. When 
a load of work is being 
brought to either a furnace 
or a tank, it is an easy mat- 
ter for the crane operator, 
by means of a_ pendent 
switch, to line up the crane arrow with the cor- 
responding arrow on the runway. Thus the work 
fixture is brought directly in line with the cen- 
ter of the furnace or tank on an axis extending 
crosswise of the building. Centering of the work 
fixture with the furnace in a line extending par- 
allel with the building is then accomplished by 
feeding the crane hoist toward the wall until the 
two light bulbs seen in Fig. 2 on the crane are 
flashed on. Then the work fixture is in the exact 
center of the furnace or tank. 

This simple arrangement minimizes the time 
necessary to move the work from the furnace 
to the quench tank. Smoke which arises from 
the oil quench tank when quenching work is 
crawn up by a fan through the grating seen in 
the ceiling above the crane in Fig. 2, and ex- 
hausted through the roof of the building. The 
crane spans the entire shop, and has five speeds 
in all directions to permit, for example, a fast 
quench in the oil tank or the slow introduction 
of work into the vapor degreaser. 

Safety measures were given careful consider- 


Fig. 2. 


4 


Arrows Painted along the Crane Runway and on a Bracket Attached 
to the Crane Facilitate Exact Centering of Work above a Pit Furnace or Tank 


ation in planning this department. There are 
ro protruding pipes around any of the equip- 
ment and there is no floor unevenness. All load- 
ing and unloading of work can be done in an 
open space away from the furnaces and trans- 
ferred to and from them by crane. 

If there should ever be.a fire in the oil quench- 
ing tank, it could be quickly extinguished by 
carbon-dioxide gas supplied through five pipe 
nozzles of 2-inch size, which are provided 
“round the inside of the tank, as seen in Fig. 3. 
All workmen are instructed to leave the depart- 
ment immediately in the event of a fire. They 
are also instructed to pull a handle beside one 
exit door, so as to release two cylinders of car- 
bon-dioxide gas. The gas is delivered through 
the nozzles to the surface of the burning oil and 
puts out the fire at once. 

Incidentally, the quenching tank is provided 
with two pumps capable of circulating 1100 gal- 
lons of oil per minute. The quenching tank is 
designed with an air space 4 inches wide around 
the entire circumference down which air is 
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drawn by the ventilating system to remove all 
smoke arising from quenching operations. 

The vapor degreaser tank is equipped with a 
swing cover, as seen on the second unit from the 
right in Fig. 1, which is operated by a foot- 
treadle. This cover is kept closed except when 


the crane is loading or unloading work. In Fig. 4 
is seen a simple cover of split design provided 
on the cyanide bath. When there are no work 
baskets in the bath the cover halves are closed 
tightly. 

Gas atmosphere is supplied to the heat-treat- 
ing furnaces by a Lindberg Hyen gas generator 
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Fig. 3. View of the Oil Quench Tank Show- 
ing the Arrangement of Nozzles through 
which Carbon-dioxide Gas is Delivered in 
Case the Oil should Become Accidentally 
Ignited, to Put out the Fire 


in the basement of the building, with carburiz- 
ing gas additions of bottled propane. One of the 
pit furnaces is 36 inches in diameter by 48 inches 
deep, while the other is 24 inches in diameter by 
96 inches deep. The oil quench tank between 
these two furnaces has a depth of 10 feet. The 
use of a controlled gas atmosphere in heat- 
treating has obviated the need of packing work 
in carburizing compounds or cast-iron chips. 
Since a large portion of the steel used in Landis 
tool grinding machines is of tool steel quality, 
the surface of the parts must be protected dur- 
ing heat-treatment to prevent scaling, carbu- 
rization, or decarburization. Obviously, the 
present method of suspending a group of parts 
from a fixture which is loaded directly into the 
pit furnace is a great improvement over the 
former method of heat-treating the parts, one 
at a time, in a horizontal furnace. From the 
time of first loading, through the quenching 
cperation and the degreasing and tempering, 
the spindles remain on the fixture, and when 
unloaded are ready for inspection and finish- 
grinding. As all the work is suspended vertically 
during the heating cycle, the distortion problem 
is minimized. 

The Brown Electronik recording and indicat- 
ing pyrometers provided for all furnaces are 
mounted on a panel set against one wall, as seen 
in Fig. 1. This panel also contains all the con- 
trol buttons for the furnaces, the quench tank, 
exhaust fans, and gas generator. By thus 
grouping the controls, the operator or 
foreman can see at a glance the progress 
of the work in all units of the depart- 
ment. The control buttons are provided 
with pilot lights, and each is labeled to 
indicate its purpose. At each end of the 
instrument panels are Flo-scopes for 
the atmosphere gas, placed at eye level. 

The Blakeslee vapor degreaser re- 
moves the quenching oil from _heat- 
treated work before the latter is placed 
in a Cyclone tempering furnace. This 
furnace is equipped with a support 
spider and adapter ring, so that fix- 
tures coming from either of the two 


Fig. 4. A Split Cover on the Cyanide 
Bath Provides a Neat Means of Enclos- 
ing the Bath when It is Not in Use 
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Fig. 5. Horizontal Hearth Furnace 
Equipped with Globar Elements which 
is Used for Heat-treating Small Tool- 
steel Parts and High-speed Steel Tools 
without Scaling or Decarburization 


hardening furnaces can be ac- 
commodated with a minimum 
change. 

The Globar-element horizontal 
hearth furnace seen in Fig. 5 is 
employed for heat-treating small 
tool-steel parts and high-speed 
steel tools under a controlled 
atmosphere, without scaling or 
decarburization. This furnace 
has a cooling chamber for cool- 
ing the work under gas atmos- 
phere. The box tempering fur- 
nace that is seen beside the 
hardening furnace may be used to preheat work. 

Machine spindles heat-treated in this depart- 
ment range from 3 1/2 inches in diameter by 
1 1/2 feet long up to 8 inches in diameter by 
10 feet long. They are generally made from 
SAE 6180 high-carbon chromium-vanadium 
steel. The heat-treating cycle on a typical lot of 
spindles is as follows: First the work is heated 
to 1300 degrees F. in order to stabilize and pre- 
vent distortion, this temperature being main- 
tained for three hours; then the temperature is 
raised to 1600 degrees F. and the work is 
held at that temperature for another period of 
three hours; next the work is quenched in oil 
held at 110 degrees F. and cooled down; finally, 
after the spindles have been degreased, they are 
tempered at a furnace temperature of 400 de- 
grees F. The length of time that 
a spindle is held at this tem- 
perature is based on a period of 
one hour for each inch of spin- 
dle diameter. 

Another important job con- 
sists of heat-treating master 
camshafts of high-carbon, high- 
chromium tool steel, which is a 

non-shrinking type. The same 
general procedure is followed as 
in heat-treating spindles, except 
that in the hardening operation, 
the final step is to hold the spin- 
dles at a temperature of 1775 
degrees F. for three hours. 


Fig. 6. View of Basement Area, Show- 
ing Lower Ends of Pit Furnaces and 
Quenching and Degreasing Tanks 
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Work centers made from both high-carbon, 
high-chromium steel and from manganese oil- 
hardening steel are also heat-treated in this 
department. Then, too, there is a great deal of 
gas carburizing performed in the box type, all- 
purpose brazing furnace and in the pit furnaces. 

Part of one side of the building is provided 
with forging equipment, which includes a 300- 
pound Chambersburg air hammer and two 
American gas-fired cutlery forges. The entire 
building inside is aluminum painted. 


* * * 


The production of stainless steel has increased 
from 42,000 tons in 1929 to considerably over 
600,000 tons in 1948. 
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increasingly important die material for the 

stamping, forming, and drawing of metals. 
Although the development of carbide dies has 
been rapid, their adoption has been retarded 
by the fact that many people still consider car- 
bide a hard, brittle material that cannot be 
machine-grouhd and will not resist shock or 
stand up under strain. 

In the past year, however, carbide-die develop- 
ment has been greatly accelerated, due largely 
to the efforts of the carbide manufacturers and 
precision die builders. The Allegheny Ludlum 
Steel Corporation, being a major producer of 
carbide, played an important part in this work. 
All types of dies were built, various tests were 
made, methods of manufacture were developed, 
and standard procedures were adopted. 

To simplify the discussion of practices gener- 
ally adopted in manufacturing carbide dies, the 
steps followed in building a simple drawing die 
will be described. The die is employed for 
the first operation in deep-drawing cold-rolled 
material 1/16 inch thick to an inside diameter 
of 4 inches. 

It is general practice to construct carbide draw- 
ing dies with a draw ring of carbide mounted 
in a steel casing. In an effort to keep the cost 
of such dies at a minimum, the first thing to be 
considered is how to utilize the least amount 


F several years, carbide has become an 


Shrinkage Allowances for Carbide Inserts 
in Tool-Steel Casings 


Outside Diameter of | Shrinkage Allowance, 

Carbide Insert, Inches Inch 
0.437 to 0.562 0.0013 to 0.0018 
0.562 to 0.687 0.0016 to 0.0021 
0.687 to 0.812 0.0021 to 0.0026 
0.812 to 0.937 0.0025 to 0.0030 
0.937 to 1.125 0.0028 to 0.0033 
1.125 to 1.375 0.0035 to 0.0045 
1.375 to 1.750 0.0038 to 0.0048 
1.750 to 2.000 0.0043 to 0.0053 
2.000 to 3.000 0.0045 to 0.005 
3.000 to 3.500 0.0055 to 0.006 
3.500 to 4.000 0.0065 to 0.007 

4.000 to 5.000 0.0070 to 0.008 
5.000 to. 6.000 0.0080 to 0.009 
6.000 to’ 7.000 0.0090 to 0.010 
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Manufacture of Carbide Dies 


of carbide. It is known by experience that when 
a part is to be drawn to an inside diameter of 
4 inches, the die must have a wall thickness of 
8/4 inch. In this case, the carbide ring was 
made 5 1/2 inches in diameter by 3/4 inch thick. 

Since the carbide must be backed up and sup- 
ported as rigidly as possible, caution must be 
used in selecting the encasing material. The 
outside diameter and thickness of the case 
should be as large as the machine and set-up 
in which it is to be used will permit. In this 
instance, a tool-steel forging with an outside 
diameter of 9 inches and a thickness of 4 inches 
was employed. 

As the carbide must be supported as closely 
as possible, a shrink fit is necessary. The accom- 
panying table shows the recommended shrink- 
age allowances for carbide inserts in tool steel. 
A shrink fit between carbide and tool steel is 
greatly helped by the differences in the coeffi- 
cient of thermal expansion of the two materials, 
the coefficient of expansion of earbide being only 
cne-half that of steel. The tool-steel casing need 
only be heated to approximately 700 degrees F. 
Since this is below the draw temperature of the 
steel, the hardness of the casing will not be 
affected. 

The inside diameter of the carbide ring will 
be reduced, in this particular case, approx- 
imately 0.002 inch. By doing the shrinking 
before finishing the bore of the carbide ring, 
the operation of resizing the ring is eliminated. 


Carbide Dies Having Irregular Contours 
Should be Diamond Bored 


Diamond boring is recommended for carbide 
dies having one or more fillets or other contours 
that would be difficult to produce with a straight 
diamond grinding wheel. The dressing of dia- 
mond wheels to suit certain contours or angles 
is limited, however, and is costly with respect 
to the amount of labor required and the initial 
cost of the diamond wheel. Therefore, in the 
case of this draw ring, where the drawing radius 
is 5/16 inch, a diamond boring tool was em- 
ployed to machine the fillet. A speed of about 
100 to 120 surface feet per minute was used, 
with a depth of cut of 0.002 inch and a feed per 
revolution of 0.004 inch. From 0.001 to 0.002 
inch of stock should be left on the fillet or in the 
bore of the part for lapping after the diamond 
boring operation. 
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Grinding of Carbide Dies 


A 100-grit vitrified diamond wheel having 
100 concentration should be used for rough- 
grinding of carbide dies, and a 180- to 220-grit 
wheel with the same concentration for finish- 
grinding. In mounting a new diamond wheel, 
extreme care should be taken to make certain 
that the wheel runs true. The wheel should be 
tested with a dial indicator on all surfaces, and 
once tightened on its mount, should never be 
removed, Such wheels can be dressed efficiently 
by using a silicon-carbide wheel. The silicon- 
carbide wheel is not power-driven, but is rotated 
only by means of the diamond wheel, which 
revolves against it. 

In dressing a rounded contour on a diamond 
wheel, a common practice is to use a radius 
dresser which is mounted on a _ high-speed 
grinder equipped with a silicon-carbide wheel 
that revolves in a direction opposite to that of 
the diamond wheel. In surface-grinding carbide 
with a diamond wheel, common practice is to 
use a depth of cut of approximately 0.0002 inch 
and a cross feed of about 0.0005 inch. From 
0.001 to 0.002 inch of stock should be left on 
the piece after grinding. This amount of stock 
is generally necessary to obtain a good surface 
finish in the subsequent lapping operation. 


Good Surface Finish Lengthens Life 
of Carbide Dies 


It is an established fact that carbide dies 
work best, and give the longest life, when they 
are lapped and polished to a good surface finish. 
This is a relatively easy task if proper methods 
and materials are employed. In polishing the 
round draw ring, best results were attained with 
a surface speed of 1400 to 1600 feet per minute. 
A brass pin, mounted in a hand grinder and 
coated with diamond powder suspended in olive 
oil, quickly removes grinding or boring marks 
from the surface of the carbide. 

A wooden lap, mounted on a pin held in a 
hand grinder and coated with No. 5 diamond 
powder and olive oil, will produce a satin finish. 
This should be followed by an operation in which 
a felt polishing wheel is substituted for the 
wooden wheel. Medical cotton, wrapped around 
a piece of wood, will produce the same results. 
In lapping small holes, cotton twisted on a small 
wooden pin is usually satisfactory. A very small 
amount of No. 5 diamond paste is used in this 
operation. If an extremely high polish is desired, 
the same procedure should be repeated, substi- 
tuting No. 6 diamond paste for No. 5 in the 
second lapping operation. 


Welding Rod Position Can be Easily Checked when 
Making Girth Seams by Fastening a Spirit Level A 
to the Carriage of the Welding Machine 


Positioning Carriage in Welding 
Operations with a Spirit Level 


A small spirit level fastened to the carriage 
of a Unionmelt welding machine provides an 
easy method of checking the position of the 
welding rod when making girth seams. Accurate 
positioning of the rod is necessary to obtain 
proper welding conditions, since the fluid weld 
pudcle must be kept as nearly horizontal as 
possible. For this reason, on inside girth seams, 
the rod is set ahead of the low point, so that the 
cudcle will form at the bottom of the curvature 
and start to solidify while the surface is in a 
horizontal position. 

In a welding operation, the operator looks at 
level A and adjusts the speed of the carriage so 
that the bubble will remain centered. The car- 
riage speed is thus matched with the rotation of 
the work, and the welding rod is kept at the 
rrorer lead distance. A rack and pinion B, 
placed on the carriage under the mounting head, 
makes it possible to position the welding head 
over the seam quickly and easily. 


Increased Use of Production Machines 
in the Automotive Industry 


Since 1941, the investment of the automotive 
industry in production machinery has more 
than doubled. Today, motor vehicle and parts 
plants in the United States have about 400,000 
production machines, or nearly double the total 
in 1941. The industry employs almost a million 
persons, which is a third more than in 1941. 
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Bending Heavy Bars and Structural 


N the manufacture of harvesters and other 
farm equipment at the LaPorte Works of 
the Allis-Chalmers Mfg. Co., it is necessary 

to bend bars, tubes, angle-irons, channels, etc., 
of thick section to form various structural mem- 
bers. Hydraulically operated bulldozers are em- 
ployed for this purpose because of their adapt- 
ability to the bending of different shapes having 
a wide range of cross-sections. 

Tongue tubes for Allis-Chalmers side rakes 
are bent from rectangular welded rail-steel tub- 
ing in the set-up shown in Fig. 1. The welded 
tubes are 2 1/4 inches high by 1 3/8 inches wide, 
with a wall thickness of 0.154 inch and an over- 
all length of 52 5/8 inches. Prior to bending, 
the tubes are heated to a temperature of 1450 
degrees F. in the portable gas-fired furnace seen 
at the left. Although heating facilitates bend- 
ing, it is not required for this purpose. In fact, 
many steel parts of low carbon content and 
simple shape are bent cold. Heating does, how- 
ever, minimize spring-back of the part after 
bending. The decision as to whether to bend 
hot or cold depends upon the material and the 
complexity of the part, and can be based on 
judgment and experience only. 

Bending of this part is accomplished at the 
rate of 60 per hour on a hydraulic bulldozer 
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having a capacity of 50 tons. The heated tube 
is located against an end-stop on the side of the 
stationary die, as shown in Fig. 2. The station- 
ary die is bolted to the foot or back-up angle of 
the machine, seen at the right, which can be 
moved to three different locations along the 
length of the machine. 

With the tube in position, a movable die, bolted 
to the ram of the machine, is hydraulically ad- 
vanced along the platen of the machine to bend 
the tube to the desired shape, as seen in Fig. 3. 
A mechanically adjustable positive stop is em- 
ployed to limit the movement of the ram die, 
and prevent crushing of the tube. Cover plates 
project from the top of both the movable and 
the stationary dies to hold the work down dur- 
ing the bending operation. It is necessary to 
twist the tube to produce vertical faces on the 
finished part. 

The ram stroke on the 50-ton bulldozer can 
be adjusted up to a maximum of 18 inches. 
Relief valves provide for varying the hydraulic 
pressure exerted on the part being bent, which 
is foot-treadle controlled. The stroke can be 
stopped and the ram returned at any point by 
releasing the foot-treadle. For rapid-traverse 
closing, the ram speed is 400 inches per minute; 
for pressing, 70 inches per minute; and for 
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Shapes on Hydraulic Bulldozers 


Hydraulically Operated Bulldozers of 50 and 100 Tons Capa- 

city are Employed at the LaPorte Works of the Allis-Chalmers 

Mfg. Co. to Bend Tubes, Channels, Bars, and Other Shapes 

as Thick as 1 Inch. Details of the Bending Techniques and 
Dies Used are Described in This Article 


By CHARLES H. WICK 


rapid-traverse return, 530 inches per minute. 
When worn, the platen can be remachined and 
shimmed to height. 

Bulldozer dies are generally made from cast 
iron or mild steel. For sharp bends or for 
forming abrasive materials, tool-steel inserts 
are incorporated in the dies. In designing dies 
to be employed for cold bending, allowances 
must be made for spring-back of the part after 
forming. For hot bending, allowances must be 
made in the die design for shrinkage of the 
formed part. Bending to a radius equal to or 
less than the thickness or width of the material, 
depending upon the plane of bending, is diffi- 
cult, and in most cases requires heating of the 
part. Parts are also generally heated when 
multiple bending is required. 

In bending a part, the metal must be stressed 
beyond its yield point, so that it undergoes defor- 
mation or stretching. Since the ductility of the 


Fig. 1. Rectangular Tub- 

ing is Heated to 1450 

Degrees F. before Bend- 

ing in the Hydraulic Bull- 

dozer Seen in the Back- 
ground 


metal determines the amount it can be deformed 
before fracture, this property of the material 
to be formed must be considered in designing 
the die. 

The amount of stretch that occurs in the outer 
part of the bend, assuming that the ductility 
of the metal is not exceeded, depends upon the 
radius of the bend and the thickness of the 
plate. For any thickness, the percentage of 
stretch per unit of length increases as the radius 
of the bend decreases. For any radius of bend, 
the percentage of stretch per unit of length in- 
creases as the thickness of the material increases. 

Arch frames for the side rake are formed 
from 5.4-pound structural-steel channels, 4 
inches wide by 156 inches long, at the rate of 
20 per hour on a hydraulic bulldozer. The chan- 
nels are heated to about 1500 degrees F. in a 
gas-fired furnace. A flexible mandrel, consisting 
of a series of cast-iron blocks strung on a wire 
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Fig. 2. Close-up View of 
the Dies Employed for the 
Bending Operation _ Illus- 
trated in Fig. 1. The Tube 
is Located against an End- 
stop on the Stationary Die 


Fig. 3. Here the Rectan- 
gular Welded Tube has 
been Bent to Form a Side- 
rake Tongue. A Produc- 
tion of 60 per Hour is 
Obtained in This Operation 


Fig. 4. A Flexible Mandrel 
Consisting of a Series of 
Cast-iron Blocks is Em- 
ployed to Prevent the Legs 
of the Channel from Col- 
lapsing during Bending 
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Fig. 5. Four Bends are 

Made in Steel Plates, 1/4 

Inch Thick by 1 Inch 

Wide, with This Bulldozer 
Die Set 


cable and spring-loaded from both ends, is placed 
in the channel, as seen in Fig. 4, to keep the 
legs of the channel from collapsing during the 
forming operation. In this case, the cover plate 
for retaining the part during forming is bolted 
to the ram die. 

For complex bends on relatively short parts, 
it is sometimes possible to mount two or more 
die sets on one bulldozer and progressively move 
the part from station 


A bulldozer die set employed to produce 
cne 60, one 30, and two 90-degree bends in hot- 
rolled SAE 1017 steel plates, 1/4 inch thick 
by 1 inch wide by 24 1/2 inches long, is shown 
in Fig. 5. This support bracket for a baling 
machine is cold-formed at the rate of 150 per 
hour. Reciprocating ram die A and stationary 
die B are made from machine steel. Die B is 
provided with a casehardened and ground in- 


to station. The 50- 
ton bulldozers have 
a ram width of 36 
inches, while the 100- 
ton machines have a 
ram 60 inches wide. 

Also, relatively 
thin parts can some- 
times be bent in mul- 
tiple by stacking 
them vertically, one 
on top of the other. 
In one such case, 
eight hot-rolled steel 


plates, 3/16 inch 
thick, are bent sim- 
ultaneously. It is im- 
practical, of course, 
to stack the parts 
horizontally, since 
different radii would 
be formed on _ the 
various parts. 


Fig. 6. Partial Plan View 
of a Cam-actuated Die 
Set Employed to Bend 


Part H to an Included 
Angle of Less than 90 


Degrees 
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sert C to minimize wear and lengthen tool life. 
Hardened and ground pins D enter holes pre- 
viously drilled in the work to accurately locate 
the part prior to forming. 

One method of bending a part to an included 
angle of less than 90 degrees is shown in the 
partial plan view of a cam-actuated die set, 
Fig. 6. Ram die A is recessed to receive a tongue 
on bending block B. The bending block is free to 
pivot about pin C, and is normally held in against 
the recessed wall of die A by the action of spring 
D. As the ram die is advanced, roller EZ, which 
is pinned to the front end of the bending block, 
comes in contact with cam-plate F bolted to 
stationary die G. Continued movement of the 
ram die causes the bending block to swing to the 
right, forming part H as shown. Bending block 
B and roller EF are casehardened after machin- 
ing, and cam-plate F is casehardened and ground. 

This die set is employed on a 100-ton hydraulic 
bulldozer to hot-form harvester pick-up shoes 
from hot-rolled SAE 1017 steel bars at the 
rate of 40 per hour. The bars are 1/4 inch thick 
by 3 1/2 inches wide by 33 7/16 inches long. 

One of the most difficult shapes to form is 
structural angle-iron. When formed in the hori- 
zontal plane, with one leg of the angle flat on 
the platen of the bulldozer, the part tends to 
warp at the center of the bend. To overcome 
this tendency, a second-station die was used, 
which was tilted at an angle of 60 degrees to 
equalize the pressure on the legs of the angle. 

A cross-sectional view of such a die set, used 
for hot-bending a 1- by 1- by 12 5/16-inch angle- 
iron to a radius of 8 1/8 inches, is seen in Fig. 7. 
Angle-iron A is located by pins B and C, which 
are pressed into die insert D. The insert is bolted 
to the angular face of stationary die E. The 
forming insert is bolted to ram die G. 


Tallow Grease Used to Lubricate 
Aluminum-Cutting Tools 


By LEO M. CAREY 


Many different types of cutting fluids and 
lubricants are being used to improve the cutting 
action of drills, taps, saws, and other tools when 
machining aluminum. It was found, however, 
when tapping small holes in very soft aluminum, 
that the metal gouged the flutes of the tap when 
conventional fluids were employed. The tap 
broke quickly and rough threads were produced 
on the work. 

These difficulties led to the trial of a non- 
abrasive buffing compound as a lubricant. A 
tallow grease stick was applied to the end of 
the tap to coat it for about 1/2 inch of its length. 
The results were ease of tapping, absence of 
gouging, and a fine finish on the threads pro- 
duced. Also, with this type of lubricant, holes 
were tapped in approximately one-third the time 
formerly required. Equally successful results 
were obtained when tallow grease was used as 
a lubricant in drilling small holes. 

Another satisfactory application of tallow 
grease was in cutting off thin-walled aluminum 
tubing, up to 5 inches diameter, with a circular 
saw. With previous lubricants, the saw formed 
a burr of such a size that it required a lengthy 
operation for its removal. By holding the grease 
stick against the teeth while the saw was rotat- 
ing and before it was fed into the tube, a cut 
practically free from burrs was obtained. 

It was also found that tallow grease stick 
facilitates the cutting action of other tools used 
on aluminum, and that production time on many 
operations is appreciably reduced. 
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Fig 7. Angle-irons are 
the Bulldozer 


Bent on 


by Employing a Second- 
station Die Tilted to an 
Angle of 60 Degrees to 
Equalize the Pressure 
Exerted on the Part 
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How Quench Tool and Die Steels 


Tool and Die Steels Should be Quenched from the 

Austenitizing Temperature to Room Temperature in 

Such a Way as to Obtain Maximum Hardness — 
Second in a Series of Articles 


By PETER PAYSON 
Assistant Director of Research 
Crucible Steel Co. of America 


r SHERE are two temperature levels that 
are important during the cooling of tool 
and die steels from the austenitizing tem- 

perature. One of these is from about 1350 de- 
grees F. to 900 degrees F., and the other is from 
approximately 700 degrees F. down to room 
temperature. If the time taken in cooling from 
1350 degrees F. to 900 degrees F. is long, the 
steel generally will be soft when it has cooled to 
room temperature; if this period of time is 
short, the steel generally will be hardened. Some 
steels must be cooled through this temperature 
level in as short a time as possible in order to be 
hardened. Others will harden even if the cooling 
time is not so short. 

The cooling time can be regulated by the 
choice of the quenching medium. If the tool is 
cooled in air, the rate of cooling is fairly slow. 
For faster cooling, the part can be quenched in 
liquid salt at a temperature between 1100 and 
400 degrees F. and then cooled to room, temper- 
ature in air; or, it can be cooled in oil all the 
way down to room temperature. The fastest 
cooling is obtained by quenching in circulating 
water or brine held at about 40 to 70 degrees F. 

The time required for 1-, 2-, and 3-inch rounds 
to cool from 1350 to 900 degrees F. in air, in 
cil, and circulating water is given in the accom- 
panying table. It will be seen that the time 
needed to cool the bar in air is much longer 
than to cool it in oil or water; that the oil quench 
takes a much longer time to cool the steel than 
the water quench; and that the center of the 
bar in the water quench takes a much longer 
time to cool than the outside. 

When steel is cooling from 1350 to 900 de- 
grees F., the austenite has a tendency to trans- 
form to soft mixtures of ferrite and carbide, 
and it will transform if allowed enough time. 
The time necessary for transformation depends 
on the composition of the steel; usually, the more 
complex the steel—the more it contains of the 
alloying elements manganese, molybdenum, chro- 


mium, and nickel—the longer the time required 
for transformation. 

Carbon tool steel of the composition given in 
Table 1 of the article “Heat-Treatment of Tool 
and Die Steels” (see page 162, January, 1949, 
MACHINERY) and indicated in the upper right- 
hand corner of Fig. 2, transforms very rapidly 
at this temperature level; the oil-hardening tool 
steel (Fig. 1) less rapidly; and the complex 
high-carbon high-chromium steel (Fig. 3), the 
high-speed steel (Fig. 4), and the chromium 
hot-work steel (Fig. 5) require even more time. 
The important fact to remember is that if trans- 
formation does not take place in this tempera- 
ture range, the steel will harden while it cools 
to room temperature, whereas if transformation 
does take place, the steel will be either soft or 
only partially hardened after it has become 
cooled. 

Transformation of the austenite of any steel 
may take place over the entire range of tempera- 
ture, from critical down to room temperature, 
but at some temperatures, the tendency to trans- 
form is much greater than at others. These tend- 
encies are shown on charts called transforma- 
tion-temperature-time curves, which are maps of 
the behavior of the austenite of the steel. Charts 
for the five typical tool steels listed in Table 1 
of the first article in this series, referred to pre- 


Time Required to Cool-Round Bars from 
1350 Degrees F. to 900 Degrees F. 


| | Cooling Medium 
Inches of Bar 
Air Oil Water 
1 Surface | | 3 sec. 1 sec. 
Center | 4min. | 10sec. | 4 sec. 
2 Surface | 10sec. | 1 1/2 Sec. 
| Center | 10 min, 30 sec. 15 sec. 
| 3 Surface | 20 sec. 3 sec. 
Center | 17min. 60 sec. 35 sec. 
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untransformed at 1300 degrees 
F. for about five minutes, but if 
the steel is held at that tem- 


perature for a longer time, 


transformation will start. If the 


steel is held at 1100 degrees F. 


for more than ten _ seconds, 


transformation of the austenite 
will start; whereas if it is cooled 
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quickly to 500 degrees F. and 
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a held at that temperature, trans- 


formation will not start for 


nearly ten minutes. 


TEMPERATURE °F 


If the steel is cooled so that 


transformation of the austenite 


USTENIV 


"s does not take place by the time 


the temperature drops to 400 
degrees F., the hard martensitic 


structure will begin to form and 


4/24 81586024 602 F 


8 IS 3060 will continue to form as the 


Fig. 1. 


Transformation Curves for a Typical 


hardening Steel of the Analysis Shown at Upper 


Right-hand Corner of Diagram 


viously, are given in the present article. The 
chart for the oil-hardening tool steel is shown 
in Fig, 1. The curved line at the left in the dia- 
gram is marked “beginning of transformation.” 
Austenite will remain untransformed at any tem- 
perature if the steel is held at that temperature 
for less than the time indicated by the line 
marked “beginning of transformation.” For ex- 
ample, the austenite in this steel will remain 


steel cools below 400 degrees F. 
This is a very important hard- 
ening operation in steel. While 
a certain period is required for 
austenite to transform to fer- 
rite and carbide at high temperatures, the trans- 
formation to martensite does not depend on 
time, but takes place at once as the temperature 
drops below the line marked “beginning of 
martensite.” 

If only martensite forms in the steel by the 
time it cools to room temperature, the steel is 
fully hardened. But since the outside of a bar 
can cool more rapidly than the center, depend- 
ing on the size of the bar and 


Oil- 


on the quenching medium em- 
iz —-  Ployed, it is possible for a bar 
1360°F to be only partially hardened at 
the center while the outside is 
4400 fully hardened. This is the case 
SS EES with carbon tool steel treated in 
fairly large sections. 
4007.4 When austenite transforms to 
a martensite during the cooling of 
‘ 
id ~ a steel, a definite and permanent 
expansion takes place in the 
steel due to the fact that mar- 
Lil ~ q tensite is not as dense as austen- 
a 
> 600 q a ite, or as the annealed structure 
PASTS of the steel. If this expansion 
A400 ae * is not permitted to take place 
freely, stresses may develop in 
2004 the steel to such a degree as to 
3ECOND MINUTE: “HOURS cause the part to crack or dis- 
124¢ H60024¢ BIS tort. To keep cracking and dis- 
tortion at a minimum, it is de- 
Fig. 2. Transformation Curves for a Plain Carbon Tool Steel sirable to allow the martensite 
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to form slowly, so that the steel 

GRADE HIGH CARBON HIGH CHROME Pp 
can gradually accommodate it- AUSTENTIZING TEMPERATURE /800°F rea 
self to the expansion stresses. COMMITION CAV im 
This is the basis of the heat- TT TTT 
treatment called ‘“martemper- TT] TTA 
ing,” which consists of cooling HH 
the steel rapidly in hot salt, oil, 1200; | t 
or water to the martensite tem- | 
perature and finish cooling in /000 
air down to room temperature. - | mee 

Another modified form of 

hardening, introduced by Daven- =f 
port and Bain about ten years Oo. nH 
ago, is called “austempering.” = 000 
This consists of quenching the F 
steel in salt to a temperature #00 . 
below the region of rapid trans- 
formation but above the marten- 200 SPR ae 
site temperature, and holding it 
at this temperature for a long 124 06024 BIS 


enough time for the austenite 


to be completely transformed at Fig. 3. Transformation Curves for a High-carbon 


this temperature. The trans- 
formation product formed in 
this manner is called “bainite.” 
This product also is a hard structure, but net so 
hard as martensite. For example, in the oil- 
hardening steel referred to, martensite has 
a hardness of about 65 Rockwell C, whereas 


bainite has a hardness of about 45 to 60 Rock-~ 


well C, depending on the temperature at which 
the bainite is formed. This is indicated in the 
transformation diagram, Fig. 1, by the Rockwell 
hardness numbers along the curved line at the 
right of the chart, which repre- 


High-chromium Steel. The Dotted Line at Left 


Indicates Carbide Precipitation 


to 400 degrees F. and held at that temperature, 
it will be completely transformed after about 
four hours. 

The section between the two curved lines on 
the chart shows a gradual transformation of 
austenite to ferrite and carbide. At 1100 de- 
grees F., the transformation starts in about ten 
seconds, but it proceeds slowly and does not 
reach completion until the steel has been at this 


sents the time required for 


transformation to be completed pon TEMPERATURE 2250 F 

at any point below the critical COMIN ARNE 

Complete transformation of 1400 

the austenite to ferrite and car- “= 

bide occurs when the time that 1200 #- 

the steel is held at any tempera- 

ture is greater than that marked an 

off by the line labelled “ending na 

of transformation.” For exam- ro 

ple, if the steel is cooled from —_ 

1450 to 1300 degrees F., and - * 

held at that temperature for = 600 = 

four hours or longer, the austen- ~ ‘ 4 

ite will be completely trans- 400 a LH 

formed to ferrite and carbide. 

If it is cooled to 700 degrees F. 200 

and maintained at that tempera- matin (HOURS 


ture, it will be completely trans- 
formed in about twenty min- 


utes. Finally, if it is quenched Fig. 4. 


Transformation Curves for Molybdenum High-speed Steel 
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temperature for about thirty minutes. If the takes place, the higher is the hardness. Marten- 
steel is cooled in such a way that it is allowed site has a higher hardness than any of the other 
to remain at 1100 degrees F. for not longer than transformation products. 
one minute, only a portion of the austenite trans- The reverse of this rule is the basis for soft- 
forms, The remainder of the austenite would ening, or annealing, steel; that is, the higher the 
behave like the original austenite, and could be transformation temperature, the softer is the 
made to transform to martensite or bainite by steel. It happens also that the higher the trans- 
selected cooling or holding procedures. Once the formation temperature, the longer it takes to 
transformation of the austenite is complete, complete the transformation, so that when a 
however, no further change can be produced in steel is to be annealed to get a soft product, 
the steel by cooling. The ferrite and carbide are sufficient time must be allowed for the austenite 
not affected by cooling rates, and since all the to transform completely at high temperatures 
austenite has been used up, there is nothing in before the steel is cooled to room temperature. 
the steel to change during cooling. _ Steels of various compositions behave quite 
- The position of the end of the transformation differently when they are cooled from an austen- 
line indicates how long the steel has to be held _itizing temperature, just as they do when they 
at temperature to complete the transformation. are heated. Fig. 2 shows the transformation 
For example, it has been found that knock-out curves for the carbon tool steel. The time re- 
pins made from the steel represented by this quired to complete the transformation of austen- 
chart give more satisfactory service when they ite in this steel at about 1000 degrees F. is a 
are “austempered” than when they are hardened matter of seconds. 
to form martensite. The pins are quenched in If martensite is to be formed in this steel, it 
a bath at about 450 degrees F., held at that tem- must be cooled very rapidly to a temperature 
perature for about four hours, and then cooled below about 800 degrees F. A circulating water 
in air. cr brine quench is commonly used, and even 
The numbers beside the line marked “ending then, martensite is formed only at the outside 
of transformation” show the Rockell C hardness of the part. If service conditions require the 
of the mixtures of ferrite and carbide formed center of a large part to be hard, this shallow 
at the temperature at which the number ap- hardening steel should not be used. Also, if a 
pears. For example, the transformation product sizable section of this steel is to be hardened, it 
formed at 1300 degrees F. has a hardness of must be quenched in water or brine; therefore 
14 Rockwell C, while that formed at 700 degrees there will be drastic temperature gradients from 
F. has a hardness of 44 Rockwell C. The lower’ the outside to the center of the piece and it will 
the temperature at which the transformation be subject to distortion and cracking. 


Finally, if a steel having 


CHROME-MOLY, HOT WORK these transformation character- 
AUSTENTIZING TEMPERATURE 0138 250 408 230 istics is to be “martempered” or 
Le TT eres must be used, so that they can 
led be cooled rapidly to about 450 
wal degrees F. If the sections are 
small enough, this steel can be 
” ae ' hardened in oil or even in air. 
lu /000 The transformation curves of 
the high-carbon, high-chromium 
E goo steel are shown in Fig. 3. A new 
i line is seen in this chart—the 
Wl Le 6 broken line at the upper left— 
which designates the time re- 
I- 


quired for excess carbides to 


#00 precipitate from the austenite. 
oer tT In many other steels of high- 
200 = alloy, high-carbon content, the 


tendency for carbides to precipi- 
tate is appreciable, and this has 
considerable significance in the 
Fig. 5. Transformation Curves for Chromium-molybdenum Hot-work Steel heat-treatment of the steel. 
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This line, which is known as the carbide line, 
indicates that carbides will precipitate quite 
rapidly at approximately 1600 to 1700 degrees F. 
The precipitation invariably occurs first at grain 
boundaries. Although it is not known directly 
what the effect of this grain boundary precipi- 
tation is, it is reasonable to expect that this con- 
dition decreases the toughness of the steel. It 
is known that such a condition lowers the cut- 
ting efficiency of high-speed steel. 

This condition can be avoided by controlling 
the cooling of the steel through the temperature 
range in which the precipitation occurs. Ob- 
viously, the precipitation will not occur unless 
sufficient time is allowed at these temperatures. 
The cooling is usually sufficiently rapid in fairly 
large sections if they are quenched in oil, or in 
salt baths at about 1100 degrees F. or lower. 
Once the steel has been cooled below the carbide 
precipitation level, it may be cooled at the rate 
most suitable to the steel part being treated. 

In the case of the high-carbon, high-chromium 
steel and the molybdenum high-speed steel (the 
transformation curves for which are shown in 
Fig. 4), treatment of the steel may be finished 
by an air cool, as the reactions at the lower tem- 
peratures are slow and the only change that can 
occur during the final cooling to room tempera- 
ture is the desired formation of martensite. 
During the cooling below the Ms temperature, 
martensite forms in these air-hardening steels, 
as in the steels mentioned earlier. Because the 
cooling is relatively slow in air, the steel can 
accommodate itself to the expansion that takes 
place when martensite forms, and therefore 
hardens with a minimum of distortion. 

The transformation to martensite progresses 
only as the temperature of the steel drops. If 
the cooling is not allowed to continue to room 
temperature, or close to room temperature, be- 
fore tempering, the desired hard structure, 
martensite, will not form, and the austenite will 
remain in the steel, which may cause trouble at 
a later time in the life of the tool. 

Even when the high-speed steel and the high- 
carbon, high-chromium steel are cooled to room 
temperature, all the austenite does not trans- 
form. This is also true of the plain carbon, oil- 
hardening, and hot-work steels, but the amount 
of austenite retained is about 5 to 10 per cent, 
whereas up to approximately 20 per cent is 
retained in the high-speed steel as ordinarily 
treated. The amount in the high-carbon, high- 
chromium steel may vary from 10 to 20 per cent 
when the steel is austenitized at 1800 degrees F. 
to as much as 100 per cent if the steel is quenched 
from about 2100 degrees F. 


As there is no advantage in retaining austenite 
in these steels, the heat-treated steel should be 
permitted to cool to at least 100 to 125 degrees 
F. before it is tempered. It is true that some 
parts have cracked because they were not tem- 
pered soon enough after they were hardened, 
but it is equally true that many tools have been 
spoiled because they were transferred to the 
tempering furnace too soon. 

The transformation curves of the chromium- 
molybdenum, hot-work steel, Fig. 5, show the 
same sluggish high-temperature reactions as 
were indicated in the case of the high-carbon, 
high-chromium steel and the high-speed steel, 
but the lower temperature transformation to 
bainite, from about 600 degrees F. down, is more 
rapid. Even here, however, a long time is re- 
quired for the transformation to be completed 
above 300 degrees F. Nevertheless, in the or- 
dinary heat-treatment of fairly large sections of 
this steel by an air cool or by an interrupted 
quench, the final product is a mixture of bainite 
and martensite rather than all martensite. Work 
recently carried out indicates that there is not 
much difference in the properties of the hot- 
work steel heat-treated completely to martensite 
and that heat-treated to a mixture of martensite 
and bainite. 


* * * 


Colorimetric Determination of 
Aluminum in Zinc-Base Alloys 


The analytical laboratory of Silverstein & 
Pinsof, Inc., 1720 N. Elston Ave., Chicago 22, 
ill., announces that it is making its research 
papers available without charge to metallurgists, 
foundrymen, die-casters, and others interested 
in analytical problems and procedures. One of 
this series discusses “Colorimetric Determina- 
tion of Aluminum in Zinc-Base Alloys.” Detailed 
information is given on tests, solutions, set-up, 
and procedure. 


* * * 


Division of Engineering Mechanics 
Established at Stanford University 


Stanford University, Stanford, Calif., has 
announced the establishment of a Division of 
Engineering Mechanics in the School of Engi- 
neering. The term “engineering mechanics” is 
considered synonymous with “applied mechan- 
ics.” The course will cover the strength, endur- 
ance, vibration, and susceptibility to buckling 
of engineering structures and mechanisms. 
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New Gas-Turbine-Electric Locomotive 
Develops 4500 Horsepower 


The first gas-turbine-electric locomotive to be 
built and operated in the United States, which 
is shown in the accompanying illustration, is a 
joint undertaking of the American Locomotive 
Co. and the General Electric Co. This locomo- 
tive will be placed in operation on a demonstra- 
tion basis by the Union Pacific Railroad next 
spring after preliminary tests in the East. 

The new locomotive is of single cab construc- 
tion with an operating station at each end. It 
develops 4500 H.P., weighs 500,000 pounds, and 
has a continuous tractive effort of 68,400 pounds 
at 20.4 miles per hour. Geared to run at 79 miles 
per hour, the locomotive carries enough fuel for 
twelve hours’ operation at maximum power. 

The compressor, combustion chambers, and 
turbine are of “in-line” construction. Air is 
drawn through the compressor into several com- 
bustion chambers and fuel is injected, the burn- 
ing of the mixture causing the temperature of 
the compressed air to be raised. The resulting 
gases expand and move at great velocity against 
the turbine blades, rotating the shaft, which, in 
turn, drives the power plant compressor and the 
generator. Power from the generator is supplied 
to eight traction motors, each of which drives 
one of the eight axles of the locomotive. 


Reversing Propellers of Multi-Engined 
Aircraft in Flight 


Curtiss-Wright Corporation recently demon- 
strated to military, airlines, and government 
officials how reversible propellers can enable 
multi-engine aircraft to descend safely during 
emergency or procedure “letdowns” at more 
than double the aircraft’s normal rate of descent 
without increasing the forward speed of the 
plane or imposing an extraordinary stress upon 
its structure. 

The maximum rate of descent in multi-engine 
transport or military aircraft ordinarily ranges 
from 3000 to 4000 feet per minute. In tests, by 
reversing the propellers in flight, rates of de- 
scent have averaged 8000 feet per minute, and a 
rate in excess of 10,000 feet per minute has been 
attained—both rates having been achieved at 
forward speeds of less than 200 miles per hour. 
This will provide military aircraft with a safe 
and effective evasive technique by permitting 
extraordinarily fast changes of altitude, which 
would be extremely valuable in escaping flak 
areas or attacking aircraft. 

The demonstration further indicated that this 
development will improve aircraft operating 
efficiency by permitting high-altitude aircraft to 
fly for virtually their entire course at their most 
efficient altitude. At present, much of the eco- 
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nomic operating advantage of these aircraft is 
reduced because of the fact that they must 
begin descending when they are only half way 
to their destination. 


New Method of Measuring Piston 
Temperatures in Engines 


An improved method of measuring heat in 
pistons of engines operating as fast as 2000 
R.P.M. has been developed by engineers at the 
Beacon, N. Y., laboratories of the Texas Co. Pre- 
vious mechanical devices for determining piston 
temperatures have often failed when subjected 
to high speeds, heat, and the reciprocating 
action of the pistons. Also, the formation of oil 
films may result in open electrical circuits. The 
new technique employs air-cushioned plungers 
which, at intervals, come in contact with a 
thermo-couple placed inside the piston. The heat 
is determined by measuring, on a meter, the cur- 
rent induced by the thermo-couple. Thorough 
elimination of oil films is achieved. 

With the new arrangement, the terminals of 
the thermo-couple are mounted on a holder that 
extends below the piston skirt. The plungers 
are installed in the crankcase. A push-button 
valve induces air pressure behind the plungers, 
forcing them out into contact with the terminals. 
Contact is made at the lower portion of the pis- 
ton stroke. After readings are taken, the valve 
returns to its normal position, inducing a 
vacuum behind the plungers. A wiping contact 
takes place, which eliminates the formation of 
oil films on the contact points. Contact is held 
long enough so that the meters need not be ex- 
tremely sensitive. 


Use of Oxygen in Producing Steels 
in Electric Furnaces 


According to a recent report by the United 
States Steel Corporation, better stainless, alloy, 
and rimmed steels have been made in electric 
furnaces during the last decade through the use 
of oxygen for carbon reduction. With the in- 
creasing demand for stainless steels and the 
attempts to obtain production in large furnaces 
using stainless steel scrap, the use of oxygen 
plays an important role. The disadvantages of 
the use of ore for deoxidation prompted oper- 
ators to turn to large-scale experimentation with 
oxygen for carbon reduction. 

Among the advantages gained by using oxy- 
gen in the manufacture of stainless steels are 
the following: A high percentage of stainless 


steel scrap can be used; a high percentage of 
chromium from scrap is obtained; the oxygen- 
chromium reaction is exothermic, thus providing 
additional heat which lowers the power con- 
sumption per ton; the control of chromium con- 
tent is better; and the control of quality is better, 
particularly in the case of the straight chro- 
mium grade of steel. 

The major portion of the electric furnace 
steels produced probably embraces the alloy 
steels used for gears, bearings, and aircraft and 
automotive parts, in which quality, with respect 
to soundness and cleanliness, is very important. 
The reduction of carbon with oxygen seems to 
be the most reliable method of producing quality 
steel. The amount of hydrogen introduced is 
reduced to a minimum, and the purging of the 
oxygen further reduces the amount of hydro- 
gen present in the bath. 

The advantages of using oxygen in the manu- 
facture of quality alloy electric furnace steels 
include fast carbon reduction, with resulting 
fast heats; more positive control of oxidation 
and rate of carbon reduction; greater control of 
quality of heats; and greater recovery of man- 
ganese and chromium. 

Since the war there has been greater electric 
furnace capacity than required for the produc- 
tion of quality alloy and stainless steels, while 
open-hearth capacity has been insufficient to 
meet the demand for rimmed steel. In an effort 
to relieve this condition, considerable tonnage of 
rimmed steel has been made in electric furnaces. 


200-Inch Telescope Equipped 
with 5600 Bearings 


The giant Mount Palomar telescope is equipped 
with a total of 5600 ball and roller bearings, so 
that virtually every moving part is mounted in 
anti-friction bearings. This extensive application 
of ball and roller bearings is claimed to make 
this telescope the most frictionless mechanism 
ever constructed. The 500-ton weight of the 
instrument can be directed toward any point in 
the sky by a fractional-horsepower motor that is 
not much larger than a tennis ball. 

The 200-inch mirror of the telescope weighs 
20 tons. It will increase the known limits of the 
universe twenty times, and will collect on its 
honeycombed surface light that started on its 
earthward journey from a star a billion years 
ago. The human eye is able to discern the light 
of a candle at night sixteen miles away. The 
Mount Palomar mirror can pick up the same 
light 41,000 miles away and transfer the image 
to a photographic plate. 
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ORTABLE grinding machines used with 
machine tools are usually referred to as 


toolpost or lathe grinders. Some of these 
grinders are employed on the toolposts of lathes, 
while others are attached to machines by means 
of angle-plates or built integral with the ma- 
chine. They are used not only on the compound 
rests of lathes, but on the clapper-boxes of shap- 
ers, on the rams of horizontal and vertical bor- 
ing machines, on milling machines, with a vise 
er special fixture for bench work, as shown in 
the heading illustration, and even on other 
grinding machines to do special jobs. A toolpost 
grinder mounted on the tool-slide of a planer is 
illustrated in Fig. 1. 
Toolpost grinders are used in straight produc- 
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Use and Care of 
Toolpost Grinders 


Application of Toolpost Grinders; 

Selection of Grinding Wheels; and 

Methods of Adjusting Grinding- 

Wheel Cutting Action — First of 
Three Articles 


By J. F. FISCHER 
Manager, Sales Engineering 


Simonds Abrasive Co., Philadelphia, Pa. 


tion, in tool-rooms, and in maintenance work. 
Working easily to limits of ten-thousandths of 
an inch, these machines can often be applied to 
lathes or other standard machine tools without 
going to the expense of installing grinding 
machines. 

Their accuracy and versatility make them 
useful in tool-rooms and die-shops. They may 
be used to convert a regular grinder into an 
internal grinder; a planer, shaper, or milling 
machine into a surface grinder; a milling ma- 
chine or lathe into a cylindrical grinder; or a 
boring mill into any kind of grinder. 

Maintenance work in industrial plants is sim- 
ilar in many ways to tool-room work. Runs are 
likely to be short, and yet require great accu- 
racy. Toolpost grinders used in 
conjunction with a few basic ma- 
chine tools do much to reduce plant 
maintenance costs. 

The type of work to be done is an 
important consideration in selecting 
toolpost grinders. If the work is 
heavy external grinding, the ma- 
chine should be powered with an 
induction motor whose speed is not 
affected by changes in the load. For 
light internal work, the high speeds 
given by universal motors are ad- 
vantageous. 

The size of machine on which the 
grinder is to be used must also be 


Fig. 1. Surface Grinding of Large Work 
is Facilitated by Mounting a _ Toolpost 
Grinder on the Tool-slide of a Planer 


ré 


considered, because a large grinder mounted on 
a small machine tool is likely to cause vibration. 
Much bad grinding is due to vibration of the 
wheel. 

Some makes of grinders are made to operate 
only in a horizontal position, and in order to 
operate vertically, special quills are needed to 
permit oiling the upper bearing. They can then 
be used in either position. 

Care should be taken in selecting the quill to 
use. In external grinding one quill is employed 
for each machine. In internal grinding many 
may be used, because the size and depth of the 
hole in the work determine the quill to be em- 
ployed. If the hole diameter is large enough, 
use a three-bearing quill to prevent vibration 
and consequent chatter marks. If this is not 
possible, use the shortest extension or spindle 
that will grind the hole. 

Frequently, an unnecessarily long extension is 
selected with the purpose of increasing the scope 
of the quill. However, the longer the extension, 


the greater the vibration that can be expected. 
For instance, it is a mistake to try to grind a 
3-inch hole with a quill having a 5-inch exten- 
sion. In grinding deep holes, of 5 or 6 inches 
depth, without a three-bearing quill, it is best 
to use a lower speed than is indicated on the 
nameplate of the machine. Not over .23,700 
R.P.M. should be used with wheels of 1/2 inch 
diameter or less, nor more than 14,600 R.P.M. 
for wheels from 1/2 inch to 1 inch diameter. 
Selecting the correct wheel for the job is of 
great importance. In general, the same rules 
apply as in selecting wheels for regular grind- 
ing machines. A common rule in internal grind- 
ing is to limit the wheel diameter to about two- 
thirds the diameter of the hole, for maximum 
efficiency of wheel contact. The larger the wheel 
in proportion to the hole, the greater the area 
of contact between wheel and work, and the 
harder the wheel will act. This effect is more 
noticeable in the larger wheels. Therefore, a 
7/16-inch wheel should be used to grind a 1/2- 


Wheels Recommended for Use with Toolpost Grinders 


Wheels to Use 
Materials and Operations Grain Size, 
Abrasive Bond Bond Grade, 
and Structure 
Aluminum 
Cylindrical Grinding Silicon-Carbide | Vitrified 38K8 
Silicon-Carbide Vitrified 4619 
Brass 
Cylindrical Grinding ........................05. Silicon-Carbide Vitrified 36K8 
Ee (Use same wheels as for brass) 
Bronze (Hard) 
| 
| 
Cast Iron | 
Silicon-Carbide | Vitrified 36K8 
Cemented-Carbide Tools | 
re Green Silicon-Carbide Vitrified 6019 
Green Silicon-Carbide Vitrified 8019 
Rubber (Hard) | 
Rubber (Soft) 
Steel, High-Speed | 
Aluminum-Oxide | Vitrified 46K5 
Aluminum-Oxide Vitrified 46J5 
Steel (Hard) | 
Steel (Soft) 
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inch diameter hole, a 1 3/4-inch wheel for a 
2-inch diameter hole, and about a 10- or 12-inch 
diameter wheel for a hole 24 inches in diameter. 

With some very large machines—about 10 
horsepower—wheels as large as 20 inches in 
diameter are used for external grinding. These 


are used for rolls and large journals. In the 
majority of cases, toolpost grinders are employed 
tor much smaller jobs—4- to 6-inch diameter 
wheels being the rule. 

In selecting wheels, the material to be ground 
and the type of operation govern the choice. The 
wheels suggested in the accompanying table for 
different types of work are not hard and fast 
recommendations, but are merely intended to 
indicate what may be needed. 

The basic abrasives used are aluminum oxide 
and silicon carbide. Ordinary aluminum oxide 
is tough and of high tensile strength. It is the 
most commonly used of all artificial abrasives. 
A specially refined aluminum oxide which is 
more friable than the regular type is adapted 
for precision operations on high-speed steel, 
special alloys, and similar operations where cool, 
fast cutting action is needed. It is generally 
used in wheels for tool and cutter grinding, 
surfacing, and similar work. Other aluminum- 
oxide abrasives are processed to give them a 
toughness and brittleness midway between those 
of the regular and the specially refined alu- 
minum oxides. Such abrasives are used chiefly 
for saws and knives, as well as for some sur- 
facing operations. 

Regular silicon carbide is very hard and sharp. 
For this reason, it is used for grinding materials 
that are low in tensile strength, such as cast 
iron or annealed malleable iron, brass, bronze, 
aluminum, or stone. A special type of silicon- 
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Fig. 2. When Toolpost Grinders are Used 
on Machine Tools, the Spindles and Ways 
Should be Covered for Dust Protection 


carbide abrasive is employed for 
grinding cemented carbides. 

If the wheel is either too hard or 
too soft in grade of bond, its speed 
can be manipulated to vary the 
action a little. The way a wheel 
acts as to bond hardness depends 
upon the ratio of wheel speed to 
work speed. If it acts too soft, that 
is, if the wheel bond wears out be- 
fore the abrasive grains wear, try 
increasing the wheel speed a little. 
Better still, reduce the work speed, 
for that will prevent the possibility 
of putting the wheel in the danger 
zone and will permit the removal of the same 
amount of material in a smaller number of cuts 
per minute. The “soft acting” condition of the 
wheel is due to the fact that the grains cut 
deeper when low wheel-to-work speed ratios 
exist than they do when relatively higher wheel- 
to-work speed ratios are used. If the wheel acts 
too hard, reduce the wheel-to-work speed ratio 
by decreasing the wheel speed. This results in 
increasing the depth of grain cut, because more 
material is removed in the same number of cuts 
per minute. 

The correct wheel for a job will be “self- 
sharpening.” That is, the abrasive particles 
will be held by the bond only while they are 
sharp and are cutting the material. If the wheel 
is too hard, the abrasive particles will remain in 
the bond after they become dull, causing the 
wheel to glaze and possibly burn the work. If 
the wheel is too soft, the particles will break or 
be pulled from the bond before they have done 
all the cutting work of which they are capable. 
Hence, as we have just seen, the first thing to 
do with a wheel which acts too hard or too soft 
is to change the wheel-to-work speed ratio by 
one means or another. 

If the wheel condition is not affected by alter- 
ing the wheel-to-work speed ratio, try the in- 
feed and traverse. The following suggestions 
apply to cylindrical, surface, or internal grind- 
ing. It is to be remembered, in making changes, 
that it is assumed that other conditions will 
remain constant. 

It is possible to increase the compression load 
on a wheel and so make it act softer by increas- 
ing the in-feed ; however, the power and rigidity 
of the machine must be considered. Conversely, 
reducing the in-feed will have the opposite effect. 


> 


Fig. 3. Accurate Die Grinding is Accom- 
plished on a Rotary Table with Toolpost 
Grinder Mounted on Vertical Milling Machine 


If neither of these manipulations 
affects the apparent hardness of the 
wheel, try the speed of traverse. In 
cylindrical and flat surface grind- 
ing, the traverse speed is the width 
the wheel moves per revolution of 
the work, or movement of the work 
with reference to the wheel. A 
traverse greater than the width of 
the wheel will not grind the entire 
surface. Increasing the traverse 
makes the wheel act softer, and 
decreasing it makes the wheel act 
harder. Altering the traverse rate 
effectively modifies the wheel action 
in internal grinding. 

So far we have discussed only the adjustment 
of speeds and feeds to change the cutting action 
of a wheel. However, it is possible to change 
the cutting action by dressing—to which much 
attention should be given. A skilled operator 
often boasts that he can dress a coarse wheel for 
fine finish-grinding. That is undoubtedly true, 
but it is better to select a wheel of the right 
grit first. 

To make a fine wheel give a coarse effect, try 
traversing the diamond dressing tool across the 
wheel face rapidly. The result is to coarsen the 
surface of the wheel, which gives rapid material 
removal. 

For finish-grinding with a wheel that is too 
coarse, try dressing with a light in-feed. The 
relatively smooth wheel face will remove mate- 
rial slowly, but will give a very smooth surface 
finish. It is also possible to improve the finish 
by lowering the work speed on the finish cut. 
Each grain cuts for a much smaller time, and so 
does not leave long marks. 

In selecting a wheel, it is well to pay careful 
attention to the structure of the wheel—that is, 
the relative arrangement of abrasive and bond 
in the wheel. The structure is indicated by the 
number following the grade letter; the higher 
the number, the more open the spacing between 
grains in the wheel. Open-structure wheels are 
used for grinding soft ductile materials, to per- 
mit the widely spaced grains to get the needed 
penetration, and to allow room for the conse- 
quently larger chips. They are also used where 
pressure is likely to vary, as with off-hand 
grinding. It is desirable when grinding very 
hard material to have as many grains as possible 
working, which is accomplished by using wheels 


of close structure. 


Such wheels are for fine fin- 
ishes or in cases where formed wheels are re- 
qcuired that must retain their shape. 

Great care should be taken to keep machine 
tools free from abrasive dust. This may come 
from the use of the toolpost grinder itself or 
from other grinding, buffing, or polishing wheels 
adjacent to the machines. In using a toolpost 
grinder on another machine tool, the ways of the 
machine should be protected by covering them 
with canvas or oilcloth, as illustrated in Fig. 2. 
The spindle bearing should be protected by 
wrapping a piece of cloth around the spindle. 
The grinding wheel dust can be caught by 
placing a receptacle of oil or water directly 
below the grinding wheel to catch the particles 
of dust. If the dust from surrounding machines 
is very bad, or if much grinding is done on fiber, 
plastic, or rubber, it is advisable to install a dust 
collection system. While toolpost grinders are 
designed to provide protection against the ab- 
rasive dust they cause, the machine tools to 
which they are attached are not, as a rule. After 
using the machines for grinding, they should be 
carefully cleaned. 

In mounting a toolpost grinder on a shaper, 
it must be positioned so that all grinding grit 
is thrown off the ways of the ram. In mounting 
on a milling machine, the toolpost grinder is 
usually attached to the outer arbor support. To 
give circular motion, a rotary table may be 
fastened to the work-table of the machine, as 
shown in Fig. 3. If internal grinding is to be 
done on a vertical boring mill, the hole may be 
large encugh to accommodate the entire grinder, 
using an external type of quill. If not, an ex- 
tension may be used. 
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Progressive Piercing, Punching, and 


Multiple Progressive Dies — Dies for Producing Parts 
of Intricate Shape — Coil-Feed Drawing and Blanking 
Dies — Second of Two Articles 


By CHARLES R. CORY 


lished in January MACHINERY, page 152, feed drawing and blanking dies. 
two-stage progressive dies designed for 
manual feed and three-stage progressive dies 
for either automatic or manual feed were de- 
scribed. The present article describes multiple If production requirements are high and 
dies for high-production requirements, die de- presses of suitable capacity are available, it may 
signs for producing complex-shaped parts, dies be desirable to produce parts in a multiple pro- 
gressive die. An angular-shaped 
part such as those produced in the 
die sets described in the previous 
article can be made two at a time 
in a die of the type illustrated in 
Fig. 1. In the first stage of this 
A unit, a hole is pierced in the strip 
_ by punch A. During the first and 
second stages, a notching punch 
cuts away the scrap areas B and C. 
The long tongue-like part of the 
notch frees the stock so that it can 
be flanged. In the second stage, the 
pilot-pin D enters the pierced hole. 
The clearance hole for this locating 
pin continues through the die-shoe 
> A to allow dirt, oil, and shavings to 
KG 4. fall through. A spring pin E strips 
N the stock off the straight portion of 

the pilot-pin. 
In the third stage, the flanges F 


N 
and G are formed by blocks H and 


SS SNS SS J as the stock is held from shifting 
T 


by the upper pressure-pad K. A 
spring stripper L lifts the part clear 
of the die forming block M on the 
up stroke of the ram, thus eliminat- 


I the first installment of this article, pub- embodying cam action in their design, and coil- 


Multiple Progressive Dies 


722) 


DIE SECTION A-A 


. 4 ing drag in feeding the stock. This 

. {AS = stripper is forced down in advance 

0 7 ad of the flanging blocks H and J by 
oe W spacers N, so that the stripper does 
Z N not interfere with the flanging op- 


M Fig. 1. Multiple Dies Producing Two or 
More Parts at Every Stroke of the Press 
DIE SECTION B-B are Recommended if Production Require- 


ments are High and Presses of Suitable 
Capacity are Available 
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Forming Dies 


eration. This advanced action can be omitted if 
the flange is stiff enough to push the stripper 
down. Stripper L strips flanges F and G in the 
second stage and one flange P in the fourth 
stage of the die. 

In the fourth stage, the part Q is sheared out 
of the strip along the edges R and S, sliding off 
the die area along the inclined surface T. Since 
the two shear cuts run into the pierced hole, it 
is not necessary for the cut along edge R to be 
in accurate alignment with the cut along edge 
W, which is made in the next stage. Thus, the 
pierced hole not only acts as a locating hole, but 
also avoids the necessity of matching cuts in 
successive die stages, which might lead to ex- 
cessive trouble with slivers. In the fifth stage, 
part U is cut off at W and, like part Q, slides off 
the die along an inclined surface. 

If the die is to be fed manually, end or run- 
ning gages X and Y will be required. These 
gages catch against the scrap-metal edges B and 
C. After the scrap is trimmed off, the stock strip 
clears the edges. Also, in a manually fed unit, 
the pilot-pin D would be omitted and the hole 
pierced in a later stage. The first part made 
from the strip will be short one-half the width 
of the notch on the left side. If this is objec- 
tionable, preliminary gages can be added. 

A spring pusher Z may be added to keep the 
strip at one side of the stock channel for more 
accurate location. If the die is automatically 
fed, the end gages X and Y are omitted, pilot- 
pins are incorporated in the design, and a hold- 
down bar O is added. 


Dies Designed to Produce Parts of 
Intricate Shape 


As the complexity of a part increases, so do 
the operations required to produce it. Thus, 
progressive dies for more intricate shapes must 
be so designed as to provide positive stock feed 
and accurate location and holding actions, as 
well as to insure systematic stock and scrap dis- 
posal. The greater the number of stages, the 
thinner the metal stock, or the weaker the strip 
connecting the various stages, the more difficult 
it is to feed the stock with pushing rolls only. 


Fig. 3. If a Piece is Designed with Long 

Flanges, it May be Desirable to Blank out the 

Part Across, Instead of Parallel with, the Strip 

Stock, in which Case Stock Ribbons Usually 
are Left on Each Side 


6 5 4 3 rd 


STAGE / 


4 


Fig. 2. The Lay-outs Required for a Die Designed 

for Use with Pushing Feed-rolls and One for Use with 

Pushing and Pulling Feed-rolls are Shown at Top and 
Bottom of Illustration, Respectively 


It then becomes necessary to design the die so 
that ribbons of scrap continue through to pull- 
ing rolls at the discharge end. 

The difference between the lay-out of a mul- 
tiple progressive die for use with pushing feed- 
rolls and one designed for use with pushing and 
pulling feed-rolls is illustrated in Fig. 2. Con- 
sider the stock lay-out for the die with pushing 
rolls, as shown at the top of the illustration. 

In the first stage, the pilot-hole A is pierced. 
Between the first and second stages, sections B 
and C are blanked out. Between the second and 
third stages, the slots EF and F are pierced. In 
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Fig. 4. A Die Similar to the One Shown Can be 

Employed to Make a Part with Flanges that Ex- 

tend in Opposite Directions. It is Constructed with 

Two Pressure-pads K and L, the Upper One of 
which is the Stronger 
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the third stage, the strip is sheared at G and H, 
and in the fourth stage the flanges J and K are 
formed. In the fifth stage, the flanges L, M, N, 
and P are formed, and the pilot-pin enters hole 
Q to locate the strip. Finally, in the sixth stage, 
the part is cut out of the stock strip by a shear- 
ing cut along edges R and S. The piece of scrap 
T falls off the beveled surface of the die-block 
or else is pushed free by a spring pin. As in 
previous dies, a stripper is required to strip the 
flanges off the die-block. 

A lay-out of the same part for push and pull 
feed-roll operation is shown at the bottom of 
Fig. 2; the part has been rotated 90 degrees and 
a ribbon of scrap on each side continues through 
the die. Relief holes A, B, and C and pilot-hole 
D are pierced in the first and second stages. A 
shear cut frees the flanges of adjacent parts, as 
indicated at EF. In the third stage, the flange F 
is formed, and in the fourth stage, the flange G 
is formed and the flanges H and J are sheared 
from the stock ribbon and formed. Finally, the 
finished part is sheared from the strip along 
lines K and L, as indicated. The stock ribbons 
continue through the die and are cut into scrap 
by a shearing device beyond the pulling rolls. 

In the case of a long part with flanges on its 
two long sides, a stock lay-out similar to that 
illustrated in Fig. 3 should be considered. Here 
the part is blanked out across the strip. The 
cost of this method of production, as compared 
with blanking out the part lengthwise of the 
strip without leaving a stock ribbon, should be 
considered before the die is designed. The ad- 
vantage of using a wide strip is that the stock 
is somewhat cheaper per pound, a greater num- 
ber of pieces can be made from a coil, thus re- 
quiring less coil change, and the die is cheaper. 
The disadvantage is that the amount of scrap 
is increased by the stock ribbons. 

In the first and second stages of the die shown 
in Fig. 3, relief slots A and B and pilot-hole C 
are pierced. In the third stage, the flange metal 
is sheared by punch D along line FH, and the 
flange F is formed by punch G. In the fourth 
stage, the flange H is formed, also by punch G; 
and finally, the part is sheared by punch L along 
lines J and K. 

The upper spring pad M holds the stock dur- 
ing the forming and shearing operations and 
strips the piercing punches. The bottom stripper 


Fig. 5. When a Channel is to be Formed on Each 

Side of a Part, a Die Like Either of Those Shown at 

X-X May be Used. In One Case, the Die-block in the 

Fourth Stage is a Spring Pad L, while in the Other 

Case, it Consists of Two Sliding Blocks M and N 
Gibbed to a Spring Plate P 
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N strips the flanges out of the die, so that the 
stock can be fed without interference. It is 
forced down in advance of the punches by 
spacers outside the strip. The blank must be 
stripped from the straight portion of the pilot- 
pins P either by use of spring plungers in the 
pressure-pad or by use of grooved stock lifting 
piungers. 


Die for Flanging Both Upward 
and Downward 


A more complex part in which flanges must 
be formed both up and down is illustrated in 
Fig. 4. The action of the die used to produce 
this part is as follows: In the first stage, the 
pilot-hole A is pierced, and between the first and 
second stages the relief slots B are pierced. 
Pilot-pins are used to locate the strip at C and D 
in the second and fourth stages. In the third 
stage, the bottom shearing and flanging die FE 
cuts the metal at F and flanges it at G; the 
blocks H form the other flange J. These shear- 
ing and flanging' operations are accomplished as 
the bottom pressure-pad K is forced down by 
the upper pressure-pad L, which has consider- 
ably more spring pressure behind it. By the 
time the upward flanging operation is completed, 
the strip is on top of the solid die piercing block 
M and the solid die flanging block N. 

In the fourth stage, the sides are formed in a 
downward direction at P by the action of an 
upper punch as the pressure-pad springs are 
compressed. A bottom spring stripper, which 
may be made part of the bottom pressure-pad K, 
strips the side walls upward and off the die- 
block N. In the fifth stage, the finished part T 
is cut from the strip by blanking out a slug Q 
with the punch R, and the part slides off the 
bottom cut-off die S. 

This type of operation—flanging both upward 
end downward—usually requires the use of two 
pressure-pads, one above and one below the 
strip. The upper pad should be stronger, and 
the part should, therefore, be located in the die 
so that the upward flanging or forming opera- 
tion is easier to perform than the downward 
operation. This die is designed for automatic 
roll-feed operations; if manual feed is required, 
suitable preliminary and running gages should 
be added. 


Progressive Dies Using Cams 


Progressive dies can also be designed to pro- 
duce parts with channels at each side. Such a 
unit is illustrated in Fig. 5. As usual, the pilot- 
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Fig. 6. Curved Channels Can be Formed on 


the Sides of a Part by Incorporating Slides such as 

Shown at G, H, N, and P in the Die-block. The 

Slides are Actuated by the Punch E, and Collapsed 
by Springs S and T 


hole A is pierced in the first stage, and the relief 
slots B and C are notched between the first and 
second stages. A pilot-pin locates the strip in 
hole D in the second stage. The stock is stripped 
from the pilot-pin by spring pin strippers. In 
the third stage, two outer flange breaks are made 
at FE and F; the flanges are then stripped from 
the stationary die-block G by the spring stripper 
H. In the fourth stage, the two inner flange 
breaks are made as shown at J and K. 

The bottom die-block in the fourth stage may 
be made in either one of two ways, as indicated 
by the two sectional views X—X. In the first 
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view, the die-block consists of a light spring pad 
L, while in the optional design, it is made up of 
two sliding blocks M and N gibbed to a spring 
plate P and expanded to the required width of 
the part by the bottom wedge or cam Q. The 
simpler construction—the spring pad—is objec- 
tionable to some extent in that the flanges of 
the part drag on it, the amount of drag depend- 
ing on the stock thickness and the sharpness of 
the flange-break radius. In the case of the col- 
lapsing punch construction, the two slides M and 
N collapse inward toward each other as the 
spring plate moves upward. They are gibbed 
- to the plate so that they can travel only inward 
or outward. 

The spring plate P travels upward an amount 
equal to the flange length S (see section Y-Y), 
which is also the amount the stock strip is raised 
in the third stage by the stripper H. However, 
the gap T between slides M and WN need be only 
approximately 1/8 inch. The spring pressure of 
the plate P must be considerably less than that 
of the upper pressure-pad U, so that the strip 
is down in its final position when the piercing 
and notching actions occur in the first and sec- 
ond stages. 

The fifth is an idle stage, provided to allow 
space for a solid cut-off block that severs the 
finished part W from the strip stock at X. It 
is poor practice to cut with any spring-operated 
block such as a spring pad or with cam-actuated 
slides mounted on a spring plate, because a float- 
ing member cannot be guided accurately enough 
to maintain cutting die clearance. 

A somewhat similar part is shown in Fig. 6 


except that the break lines A of the side chan- 
nels are not straight. This makes it impractical 
to use two direct flanging stages, as in Fig. 5. 
The die designed to produce this part pierces a 
relief slot B between the first and second stages 
in order to facilitate the cut-off operation in the 
last stage. In the second stage, a piece of scrap 
C is notched out to permit bending the flange 
and trimming the edge of the flange to the re- 
quired contour. A pilot-pin is provided in the 
second stage at D. Next, the channel break A 
is made by the flanging punch ZL, and the entire 
channel and flange F are ironed downward, as 
indicated at Z (section Y—-Y). 

The die-block in the third and fourth stages 
consist of two slides G and H that are gibbed to 
the die-shoe. The angular surface J of the punch 
or cam E acts as a driver during the down stroke 
of the ram to force slide G outward by contact 
with its angular surface K. During the dwell, 
which is indicated by L, the slide remains in an 
outward position against the stop-block M. The 
reason for using the collapsing slides G and H 
(as far as the third stage is concerned) is to 
give the strip a sidewise clearance, so that it 
can be fed more easily. 

In the fourth stage, indicated at Y (section 
X-—X), the same collapsing action of the bending 
slides occurs, and in addition, slides N and P 
form the channel flanges Q and R. This action 
of slides N and P is necessary, as the flanges are 
not straight and the edges must be formed by a 
flanging member. Slide N is moved inward by 
the same member that operates slide G. The 
action of slide N takes place during the dwell of 


Fig. 7. A Drawing Action 
is Required to Form the 
Shape Shown at P. Ina 
Die of This Type, the 


Distance between Succes- 


sive Stages Must be Cal- 
culated as Accurately as 


Possible 
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slide G. On the up stroke, slide N is forced out- 
ward by the spring 7. Then, following the dwell, 
slide G collapses inward due to the action of 
spring S. 

The finished part U is severed from the strip 
by shear cuts at W and X; these actions are 
accomplished by an upper cut-off punch that 
shears on the side of slides G and H. It can be 
seen that the pierced slot B must be longer than 
the gap between slides G and H when they are 
in an expanded position. 


Coil-Feed Drawing and Blanking Die 


Drawing, rather than forming, is required to 
shape the section shown at P in Fig. 7. The 
blank-holder action of a drawing die is neces- 
sary to keep the flange of the cup flat and free 
from wrinkles while the cup walls are being 
tormed. Also, the cup is so deep that the metal 
required to make the walls cannot be stretched 
from the flat metal surrounding the cupped 
area, but must be pulled in from the adjacent 
region. This movement of metal inward to pro- 
vide sufficient stock for the cup walls necessi- 
tates the piercing of relief holes or slots in a 
prior stage, so that the spacing between stages 
is not disturbed. 

In the first stage, a relief slug B is blanked 
out by the punch C to provide for the subsequent 
metal movement during the drawing operation. 
Also, two locating holes D are pierced. There 
is no die action in the second stage, but in the 
third stage, the punch G draws the cup-shaped 
part. During this operation, the spring pres- 
sure-pad F acts as the upper binder surface. A 
bottom stripper plate H, operated by light 
springs, lifts the part out of the die on the up 
stroke of the ram. The grooved spring pins J 
in the first, second, and fourth stages are also 
used to lift the strip, and, in addition, strip the 
stock off the pilot-pins. If the drawn pocket is 
not deep, these pins can be replaced with locat- 
ing pins pressed into the die-shoe, the additional 
lifting action of spring-mounted pins being un- 
necessary. 

The drawing operation pulls stock inward 
from around the cup and reduces the diameter 
of the flat blank K as indicated at L after the 
cup is drawn. The blank is free to pull in except 
for a narrow strip which connects it to the two 
side ribbons O. These ribbons are also pulled 
inward by the drawing action, so that the stock 
strip becomes narrower at the drawing or third 
stage. In this stage, it is not advisable to use 
locating pilot-pins because they tend to stop the 
fiow of metal and tears in the strip may result. 


In the fourth and last stage, the part P is 
bianked out of the stock by punch Q. The finished 
part drops through the die and bolster plate. 
Pilot-pins attached to the punch assembly can be 
used to locate the part at F and R. 

In a drawing die of this type, the distance 
between successive stages must be constant, and 
should be calculated as accurately as possible. 
When parts requiring a severe draw are to be 
produced, an experimental model of the drawing 
stage may be necessary to determine the amount 
that the blank actually will pull in. Also, in 
such a die, it is advisable to use segmental die- 
blocks; and it is good practice to separate the 
drawing blocks from the blanking or piercing 
blocks. The die-block for the relief slug B should 
be made in a number of sections for easier re- 
placement. 

As has been indicated, progressive dies can 
be designed to perform almost any operation 
that can be done in a series of single-stage dies, 
provided the action—whether forming, drawing, 
piercing, or blanking—is not too severe. The 
dies described in this article are representative 
of those in use by the sheet-metal industries. 
While there are more complex units, they follow 
more or less the same design principles as those 
described here. 


* * * 


Diamond Research Laboratory 


A Diamond Research Laboratory has been 
established by Industrial Distributors (1946) 
Ltd., at 44 Main St., Johannesburg, South Af- 
rica, to assist all branches of the international 
diamond industry. The object of the laboratory 
is to study industrial diamonds, and in coopera- 
tion with producers, consumers, and scientific 
bodies all over the world, find improved and new 
uses for them in industry. A pamphlet describ- 
ing the activities of the laboratory can be ob- 
tained from Industrial Distributors (Sales) 
Ltd., Diamond Research Department, Industrial 
Diamond Information Bureau, 32/34 Holborn 
Viaduct, London, E.C. 1, England. 


* * * 


Double seaming rolls with Carboloy rings are 
being used for crimping and rolling the tops of 
pails and cans. The carbide rings are mechan- 
ically held in a steel body with a steel clamping 
ring. The average outside diameter of such a 
crimping roll is 5 inches. The cemented-carbide 
ring is made in one piece, and is a slip fit over 
the steel body. The carbide greatly reduces wear 
incident to the seaming or crimping operations. 
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Materials 


THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Improved Hard-Surfacing Powder 
Deposits Chromium Carbide 


An improved hard-surfacing powder called 
“Surfaceweld A” has been made available by the 
Lincoln Electric Co., Cleveland, Ohio. The pow- 
der, applied with a carbon electrode, is used for 
depositing a thin chromium-carbide type of hard 
surface that is highly resistant to abrasive wear 
and corrosion. 

The operating characteristics of this material 
give it a wide field of application. It can be used 
with an alternating-current are in connection 
with a single carbon electrode. It can also be 
applied with a twin carbon are or with direct 
current, carbon electrode negative. 

Surfaceweld A is designed for applications 
where the use of hard-surfacing electrodes is not 
always practical, as in the case of thin work, 
thin deposits, or where small alternating-current 
welders are employed. It is also used in prefer- 
ence to hard-surfacing electrodes for certain con- 
ditions of severe abrasion. When mixed with 
water, the powder forms a paste which adheres 
to flat and curved surfaces. .............. 201 


Silicone Rubber Products for 
Extreme Temperatures 


Gaskets, diaphragms, washers, packings, and 
numerous other extruded and molded shapes are 
being produced from silicone rubber by the Stal- 
wart Rubber Co., 157 Northfield Road, Bedford, 
Ohio. This new material has been developed 
specifically to meet the critical demands of many 
high- and low-temperature applications in which 
resiliency is of primary importance. Silicone 
rubber looks and in many ways acts like con- 
ventional rubber, and it retains rubber-like 
qualities and elasticity at temperatures ranging 
from —150 to 500 degrees F. 

In addition to being suitable for dielectric 
applications, silicone rubber parts are resistant 
to permanent compression even under extreme 
heat, and withstand the effects of prolonged 
weathering. They are also water-repellent, 
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which enables them to maintain high surface 
resistivity under moisture condensing conditions. 
Silicone rubber parts also resist lubricating oils 
and some chemicals. 

Parts made of this material are expected to 
have wide application in such products as electric 
irons, industrial ovens, steam generators, gas 
cylinders, oil burners, jet and conventional 
aircraft engines, electrical heating equipment, 
electric motors, and die-casting machines.. .202 


Extreme-Pressure Lubricant with 
Molybdenum Content 


““Molykote,” a new type of dry lubricant man- 
ufactured by the Alpha Corporation, Green- 
wich, Conn., consists essentially of molybdenum 
disulphide powder and has the appearance of 
graphite, although it contains none. Numerous 
tests have shown it to have an extremely low 
coefficient of friction and an unusual capacity 
to prevent galling, seizing, or metal-to-metal 
contact at bearing pressures well over 100,000 
pounds per square inch and high or low sliding 
velocities. With light rubbing, it adheres ten- 
aciously to even the smoothest surfaces, which 
suggests its use as a factory applied lifetime 
lubricant for mechanical articles. When used on 
screw fasteners or in press fits, assembly takes 
place smoothly, without binding, at increasing 


Color Buffing Compound for 
Carbon and Alloy Steels 


A new bar composition, known as 6-B-72, for 
color buffing carbon steel, stainless steel, and 
chromium plate has been developed by the Han- 
son-Van Winkle-Munning Co., Matawan, N. J. 

In order to produce a good color on these 
metals, free from cloud or cast, it is necessary 
that the compound produce a very light and soft 
face on the buff with sufficient lubrication to 
prevent scratching. This composition has a bind- 
er that retains the abrasive on the buff face for 
a greater period of time, permitting it to do its 
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cutting and yet not build up a heavy waxy face, 
which would prevent a high color. It produces 
a high finish on carbon and stainless steels and 
at the same time cuts out imperfections left 
from the cutting down operations. It will also 
rapidly cut and color burned chrome. ...... 204 


Cold Solder Fills Casting Crevices 
and Seals Joints 


Applied with an ordinary putty knife, free 
spreading Lab-Metal, manufactured by Alvin 
Products, Inc., 20-22 Houghton St., Worcester 
4, Mass., fills blow-holes, sand-holes, surface 
blemishes, and rough or porous places in metal 
castings. The solder hardens rapidly into a 
strong permanent bond that can be sanded to 
a feather edge, ground, and painted without re- 
quiring heat or special tools. It can be thinned 
with any regular lacquer thinner, and can be 
brush painted or sprayed on. ............. 205 


Thermal Barrier Materials Withstand 
High Temperatures 


Two new and improved thermal barrier mate- 
rials capable of withstanding temperatures as 
high as 2800 degrees F. have been added by the 
American Latex Products Corporation, 921 Ven- 
ice Blvd., Los Angeles 15, Calif., to its line of 
“Stabond” cements, adhesives, and allied com- 
pounds. These sealing compounds, known as 
Stabond FR 8 and FR 10, are obtainable in vari- 
ous consistencies for application by trowel, 
brush, or extrusion gun. In a test conducted by 
a leading aircraft manufacturer, an oil tank 
covered with a 1/8-inch coating of FR 10 with- 
stood a 2000-degree F. flame blast for thirty-six 


minutes without damage to the underlying metal. 
The metal of an unprotected tank was burned 
through by the same flame in one-half minute. 

The new compounds are particularly suitable 
for application as an insulating material to elec- 
trical junction boxes, heat exchanger couplings, 
and similar points. They will prove valuable 
for lagging steam pipes and hot-air ducts wher- 
ever resistance to vibration as well as heat is a 
desired characteristic. They may also be used 
as an abrasion-resistant coating for electrical 


Tape Type Adhesive Film Provides 
Metal-to-Metal Bond 


An unsupported film of pure adhesive which 
provides a metal-to-metal bond that is resistant 
to shear tests up to 3500 pounds per square inch 
has been developed by the Minnesota Mining & 
Mfg. Co., 900 Fauquier Ave., St. Paul, Minn. 
The material is called “Scotch-Weld” bonding 
film, and is furnished in rolls like tape. It is 
transparent and roughly resembles cellophane 
in appearance. In use, it is placed between units 
to be bonded and is cured by simultaneous appli- 
cation of heat and pressure—a heat of 300 to 
500 degrees F. for five to sixty minutes and a 
pressure of 25 to 100 pounds per square inch, 
both varying with the type of bond desired. 

The manufacturer’s tests reveal shear 
strengths up to 3500 pounds per square inch in 
bonding 0.064-inch aluminum Alclad to itself. 
In bonding the same metal to fiber, wood, and 
plastic surfaces, the non-metallic materials de- 
laminated at 880, 1770, and 2800 pounds per 
square inch, respectively, but the adhesive did 
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Automatic Loading Devices for 
Gear-Finishing Machines 


A line of automatic loading devices for gear- 
finishing machines designed to suit different pro- 
duction requirements has been developed by the 

‘Michigan Tool Co., 7171 E. McNichols Road, 
Detroit, Mich. These devices, which automatic- 
ally reduce idle time of machines to two seconds 
per gear, or less, are adapted for use on both 
rack and rotary type gear-finishing machines, 
and can also be applied to Michigan machines 
already in use. 

The equipment developed eliminates manual 
handling and the necessity for mounting gears 
and pinions between centers, special pneumatic 
headstock centers now being available in which 
the center acts as an arbor. Stripping the work 
from the center is also accomplished automat- 
ically. Production rates as high as 300 pinions 
an hour for each machine are being obtained 
with these automatic devices. In general, the 
loading devices fall into three major classes— 
gravity chute feed and unload type for the 
smaller gears; chute feed and indexing mechan- 
ism with positive loading; and jaw type loaders 
for the larger gears and cluster type gears. 

In the accompanying illustration is shown a 
gravity chute feed for the rotary shaving of 
pinions at the rate of 300 an hour. With this 
feed, one operator can easily take care of several 
machines. All Michigan loading devices are elec- 
trically interlocked with the machine cycle to 
insure stopping the machine in case any part 
fails to function correctly. One indexing feed 
for pinions on rack type shavers loads the work 
so rapidly that operation is continuous. 

A jaw type loading device for large gears and 
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clusters is available for use on either rack or 
rotary machines. Conveyor-equipped installa- 
tions for finishing the gears on a cluster auto- 
matically, without manual handling, and one 
under-pass type and three rack machines are 
now available. 

Referring to the gravity-feed loading device 
illustrated, the pinions to be shaved are loaded 
into a chute, either manually or mechanically. 
They roll down this chute, as indicated by the 
arrows, the first gear entering the shuttle rotor. 
The opening in the shuttle is designed so that 
when the gear is lowered to the second chute, 
the end of the upper chute is closed off. Thus, 
only one gear at a time can enter the second 
chute. 

When the shuttle is in the “down” position, 
a mechanically actuated lever positions a finger 
above the shaving cutter so that the gear can 
roll into mesh with the cutter. With the gear in 
this position, the pneumatic headstock center 
comes into action and enters the hub of the gear 
with a light press fit thus serving as an arbor. 
The stationary tailstock center locates the gear 
axially. The tailstock is provided with a “power” 
linkage to insure travel of the center up to a 
fixed position for each operation. 

The machine next goes through the cutting 
cycle while the finger moves back out of the way 
and the shuttle returns to receive another gear. 
At the end of the cycle the headstock center 
retracts, stripping the gear from the arbor, after 
which the rotary cutter turns slightly, rolling 
the gear off into the exit chute. The next gear 
then enters the second chute and the operating 
sequence is repeated. This device not only re- 
duces the amount of labor required, but also 
increases the output of the machine. 


Automatic Gravity Chute 
Feed for Rotary Shaving 
Machine Operated at a 
Production Rate of Three 
Hundred Finished Gears 


per Hour 
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Geneva Wheel Designed for Precise 
Intermittent Indexing Movements 


By W. PONT 


The chapter on intermittent motions in 
MACHINERY’S book “Ingenious Mechanisms” 
prompted the writer to submit the design for a 
modified type of Geneva wheel that was de- 
veloped to obtain precise intermittent indexing 
movements. This special mechanism, shown 
diagrammatically at J in the accompanying 
illustration, was designed to eliminate any back- 
lash or over-running action of the driven mem- 
ber F' at the end or beginning of each indexing 
movement, when the pin A of the driving 
member £ enters or leaves the slot in one of 
the arms of the driven member F’. The relative 
positions of the driving and driven members at 
the start and end of the indexing movement are 
shown in the diagrams J and L, respectively. 

With the mechanism designed as shown, the 
driven shaft H, keyed to wheel F, is indexed 
one-fourth revolution for each revolution of the 
driving shaft G, which is keyed to wheel E. Each 
indexing movement starts smoothly as the long 
driving pin A enters one of the slots in wheel 
F and pin C passes out of contact with the flange 
on the rim of wheel F. 

The driving pin A, as shown in section X-X, 
is long enough to make contact with the sides 
of the slots in wheel F for the full depth or thick- 
ness of the slotted part of the wheel. The two 
shorter pins B and C, one of which is shown in 
section Y—-Y, are made to clear the bottom of 
the recess machined in the under side of wheel 
F, as shown in section Z—Z, but are not long 
enough to contact the straight sides of the slots 
contacted by pin A. 

The pins B and C are so positioned, however, 
that they make close running contact with the 
flange formed by the recess on the under side of 


CHANISMS 


Mechanisms Selected by Experienced 
Machine Designers as Typical Examples 
Applicable in the Construction of 
Automatic Machines and other Devices 


wheel F (see the broken section Z—Z). The flange 
D, machined integral with wheel E to a close 
running fit with each of the four segments of 
wheel F,, has a 90-degree section cut away oppo- 
site the driving pin A to provide clearance 
space for the projecting arms of the driven 
wheel during the indexing movement. 

Referring to the diagram at J, pin A is just 
entering a slot in wheel F,, while pin C is pass- 
ing out of contact with the rim on the under side 
of wheel F. The pin C, being a close running fit 
on the inside of the flange on wheel F, and flange 
D, being a close running fit on the outside of the 
flange on wheel F’, serve to hold wheel F' station- 
ary until the indexing actually begins, and also 
prevent it from further movement the instant 
the indexing is terminated. During part of the 
revolution of driving wheel E, the flange D alone 
serves to hold the driven wheel stationary in 
the dwell position, as indicated in diagram N. 

The accurate positioning of pin C also pre- 
vents any movement of wheel F before pin A 
engages a slot. Thus the indexing movement of 
wheel F is started with a smooth, accelerating 
motion and stopped as smoothly with a deceler- 
ating motion without any over-run or backlash. 

Diagram K shows the mechanism with the 
driven wheel F rotated through one-half of the 
first indexing movement, at which point it has 
reached its maximum speed of rotation. 

Diagram L shows the the driven wheel at the 
end of the indexing movement, with the short 
pin B of the driving wheel making contact with 
the flange on the under side of the driven wheel, 
so that it holds the outer side of the flange in 
contact with flange D of driving wheel E. Thus 
pin B prevents any rotational movement of the 
driven wheel as driving pin A leaves the slot 
in the driven wheel at the end of the indexing 
movement. 

The diagram at M shows the driven wheel in 
the dwell position with pin B still in contact 
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with the flange on the under side of the driven 
wheel. The broken section Z—Z shows the short 
pin B clearing the recess in the driven wheel, 
which is held stationary in the dwell position. 
Section Z-—Z is broken, part of the view to the 
left being shown in full lines, in order to indi- 
cate the difference in the heights of the driving 
pin A and the two pins B and C. 

The diagram at N shows the driven wheel 
still in the dwell position, where it remains 
stationary until rotation of the driving wheel 


E brings pin C and driving pin A into the posi- 
tions indicated in diagram J. The indexing 
movement and dwell period described are then 
repeated, driven wheel F being indexed one- 
fourth turn for each complete revolution of 
driving wheel £. 


* * 


“Tin” cans are actually 98 1/2 to 99 per cent 
steel, with a very thin layer of tin. 


Diagrams I!lustrating the Operation of a Geneva Wheel Designed for Precise 
Intermittent Indexing Movements, in which the Driven Wheel F is Indexed One- 
fourth Revolution for Each Revolution of the Driving Wheel E 
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Tools and Fixtures of Unusual Design, and Time- and 
Labor-Saving Methods that Have been Found Useful 
by Men Engaged in Tool Design and Shop Work 


Coining Die with Automatic Feed 
By EDWIN MOSTHAF, Consulting Engineer, Orange, N. J. 


A coining die capable of forming 3600 washers 
an hour is shown in the accompanying illustra- 
tion. After being blanked and pierced in a 
previous operation, the washers are stacked in 
a tubular feed hopper A, which has a bore 
slightly larger than the outside diameter of the 
work. The tube extends through plate B, and 
is secured by the flanged bushing C. Plate B is 
used to retain the slide D, which travels freely 
through two tracks in the die casing E. A tap- 
ered recess directly over the die cavity is pro- 


- RW 


vided in the plate to facilitate removal of the 
washers after forming. 

The work-carrier F' is assembled to the center 
section of slide D, as shown in the plan view of 
the die, and is guided through a channeled sec- 
tion in the under side of the plate. A hole in the 
carrier for picking up the work is in direct 
alignment with the bore of the tube when the 
slide is in the loading position. It can be seen 
that the carrier and the channel in which it rides 
are of the same thickness as one washer. This 


insures the feeding of only one washer at a time 
to the die. At this point, it should be mentioned 
that a phenolic resin plastic material, such as 


1 
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Coining Die for Forming Washers, with a Slide and Hopper Mechanism for Automatic Loading 
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Universal Boring-bar Consisting of a Blade-holder A 
and a Bar B. This Tool Can be Equipped with Blades 


of Different Sizes to Bore Holes of Various Diameters 
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Bakelite, was used instead of steel carriers in 
order to eliminate damage to the punches caused 
by possible misalignment. 

A spring G is connected to one end of slide D 
to hold the carrier in the loading position. A 
roller type cam follower H is secured to the 
opposite end for engagement with the cam J, 
which is fastened to the punch-holder. The down 
stroke of the press moves the cam face against 
the roller and thus actuates the slide. The car- 
rier, containing one washer, is pulled into posi- 
tion over the die just before punch K enters the 
work. The punch is provided with a pilot L to 
insure alignment of the washer with the punch 
and die. 

At the forming position, the die M is sup- 
ported on a backing plate N. Two pins P that 
come in contact with the under side of the die 
travel in clearance holes in the backing plate and 
the die casing to compress the rubber stripper 
pad Q. The clearance in the punch-holder R per- 
mits the punch to remain in the die during the 
up stroke of the press ram. This affords a means 
of holding the punch on the work until the pilot 
is free. Two ejector rods S, which contact the 
punch to hold it in the die during the beginning 
of the up stroke, are actuated by a standard 
knock-out assembly (not shown). 

When the punch starts its upward travel, the 
forming die is free to move up under pressure 
from the stripper pad and thus bring the work 
in position to be removed by an air blast. 


Universal Boring-Bar for Turret Lathes 
or Radial Drilling Machines 


By HAROLD E. MURPHEY, Westerly, R. I. 


A universal boring-bar that can be provided 
with different blades to bore holes of various 
diameters is an extremely useful tool for appli- 
cation on turret lathes or radial drilling ma- 
chines. Such a tool is shown in the accompany- 
ing illustration. It consists of a cast-iron blade- 
holder A and a bar B into which the blade-holder 
fits. The bar is made of cold-rolled steel and is 
surface-hardened at the end. A hardened tool- 
steel bushing C, shrunk onto the shank of the 
blade-holder and ground in position, prevents 
wear of the shank if the holder is removed 
frequently. 

The position of blade D is adjusted by the 
set-screw FE, which is locked in place by nut F; 
set-screws are used as shown to hold the blades 
in place. In this particular case, the blades can 
be adjusted to bore holes from 2 to 2 1/2 inches 
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The Ordinary Method of 
Forming Simple Bends _ in 
to Cut the 
Parts to the Required Angle 
as at A, Clamp Them, and 
Weld Them Together. If a 
Piece is Notched as at B, it 
Can be Bent as Shown at C 
and No Clamps are Necessary 
for the Welding Operation. 
A “Tack" Weld at the Cut 
Opening Opposite the Bend 
will Keep the Work Rigid 
while the Notch is Filled in 
With Weld Metal 


Angle-irons is 


in diameter; larger diameters can be bored by 
simply inserting a larger set of blades. The bar 
B shown in the illustration is designed for use 
in a turret lathe, and is standard equipment for 
blade-holder A. By making the bar with a tap- 
ered shank instead of a straight shank, it can be 
used on a radial drilling machine. 

The blade-holder fits into the end of the bar 
and is held in position by a set-screw. A small 
drilled hole acts as an air vent when the blade- 
holder is pushed into place. To eliminate move- 
ment of the holder, it is ground flat and parallel 
on two sides. These flat surfaces fit into a slot 
ground in the bar. 


Welding Angle-Irons without Clamps 


By GUSTAF S. BECKMAN, Cranston, R. I. 


When angle-irons, flat strips, or special steel 
shapes are used to make frames for jigs and 
fixtures or production parts, two or more pieces 
must often be welded together to form simple 
bends. The common method of accomplishing 
this is to cut the pieces to the required angle, 
as indicated at A, clamp them together, and join 
them by welding. 

However, the pieces can be cut in such a way 
as to eliminate the necessity for clamps. Instead 
of cutting entirely through the piece, it can be 
notched in the form of a vee, leaving a small 
section of metal at the edge, as shown at B in 
the accompanying illustration. If a 90-degree 
bend is to be made, a 90-degree notch is cut in 
the angle-iron; the included angle of the notch 
always equals the angle of the bend. The notches 
can be cut on a metal band saw, provided the 
part clears the limits of the saw; otherwise, 
they can be cut by a slotting cutter on a milling 
machine. 


The part is then bent as at C until the two 
edges are abutted. There is sufficient metal at 
the base of the notch to hold the parts during 
welding without the use of clamps, and yet the 
section is weak enough so that the bend can 
readily be made. 


Roller Stock Gage that Increases 
Die Accuracy 


By ROGER ISETTS, Kenosha, Wis. 


In designing blanking and piercing dies, it is 
necessary to provide some method of holding the 
stock securely against the back-gage of the die 
to take up any discrepancies in width and thus 
insure more accurate parts. Several varieties 
of complicated mechanisms for doing this are in 
general use. The gage shown in the illustration 
(see page 202) differs from those gages usually 
employed in that, while efficient and accurate in 
operation, it is quite simple in construction. It 
prevents the stock from weaving between the 
front and back gages, and also insures that all 
holes will be an equal distance from the back 
edge of the work. 

The gage consists of a slide A, which is made 
of hardened tool steel machined to an angle 
shape. One leg of the angle is finished so that 
it slides freely underneath the stripper plate B. 
A hole C is drilled and reamed near the end of 
the angle, the center being slightly back from 
the front edge of the leg. A roller D is then 
assembled in this hole. In the other leg, a hole 
E is drilled to receive a hexagonal-head cap- 
screw F. Roller D is made of hardened drill 
rod, its height being exactly the same as the 
thickness of the top leg of slide A. 

To assemble the gage, all the toolmaker need 
do is to insert roller D into slide A and lay the 
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Die Gage Consisting of a Spring-mounted 
Slide A in which a Roller D is Inserted. 
This Gage Holds the Stock against the 
Back-gage H, thus Preventing it from Weav- 
ing and Insuring Greater Part Accuracy 


slide in the slot in the front gage. The hexagonal- 
head cap-screw and a spring G hold the slide 
in place. When the stripper plate is assembled, 
it is impossible for the roller to fall out, even 
though it is not an integral part of the slide. 

In use, the operator merely inserts the stock 
between the front and back gages. This causes 
slide A to move back against spring G, the pres- 
sure of the spring forcing the stock against the 
back-gage H. The gage is compact, positive, 
and will insure the production of identical pieces. 
It is an easy matter to vary the dimensions to 
suit virtually any thickness of stock. 


Scribing Tool which Consists 
of a Collar A that Fits over 
the Work and a Scriber E 
that Can be Rotated to Mark 
Shafts or Tubes that are Ex- 
ceedingly Long, Lack Centers, 
or are of Irregular Shape 
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Scribing Tool for Circular Parts 
By H. MOORE, Leeds, England 


The usual method of scribing a circle around 
a shaft or tube is to chuck the part in a lathe 
and touch it lightly with a sharply pointed tool, 
but this cannot be done when the work lacks 
centers, is exceedingly long, or is oval in shape. 
In such cases, a scribing tool of the design 


. Shown in the accompanying illustration can be 


_ applied. 

This device consists of a collar A, which fits 
over the work and is held in position by tighten- 
ing screw B. A holder C for the scriber fits into 
a T-slot D machined in the collar, and is free to 
rotate around the circumference of the work; 
part C is drilled to receive the scriber EF and 
a tension spring that holds the scriber in 
position. 

To mark a work-piece, the scriber is first lo- 
cated in the correct position, the screw B is 
tightened, and the scriber run around the work. 
Pressure is put on the ball end so that, even 
though the T-slot is not concentric with the part, 
the scriber follows the contour of the working 
surface. 

The tool is accurate, simple to use, and easily 
made. Since the collar is made in two parts, 
the most difficult operation—that of machining 
the circular T-slot—is reduced to straight turn- 
ing and boring. The internal part of the collar 
is bored, turned, and grooved, after which the 
outside section is bored to a diameter that will 
be a drive fit on assembly with the inner part. 
The outside section is also machined with a 
shoulder that mates with the grooves in the in- 
ternal part and forms the T-slot in the collar. 
To complete the tool, a shallow vee is cut, 
against which the work-piece is seated. 
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Liability for Rental 
Value of Substitute 
Equipment 


A. C. Y.—In delivering a 
machine to a purchaser, our 
truckdriver passed a_ red 
traffic light at the intersec- 
tion of two streets and col- 
lided with another truck whose owner is suing 
us for $2000. This amount includes $1450, 
which he claims was spent renting a substitute 
truck while his truck was being repaired. Are 
we liable? 


Answered by Leo T. Parker, Attorney at Law 
Cincinnati, Ohio 


Yes, you are liable for full damages. For 
example, in Holt vs. Pariser [54 Atl. (2d) 89], 
a company sued to recover damages resulting 
from a collision between its truck and a truck 
belonging to another company. The company 
whose truck was damaged asked the court to 
allow it $2304.54, of which $516.54 was for cost 
of repairs and $1788 for hire of a substitute 
truck until repairs were completed. The higher 
court awarded full damages. 


Calculating Helix Angle of Gears 


J.R. H.—In calculating a pair of helical gears 
where the shafts are to be at right angles, the 
ratio of number of teeth in the large gear to the 
number of teeth in the small gear is to be more 
than one, and the center distance is to be exact, 
considerable difficulty has been encountered in 
determining the exact helix angle for a pair of 
gears with the following specifications: C (exact 
center distance) — 4.132 inches; P, (normal 
diametral pitch) — 8; n (number of teeth in 
small gear) —= 13; N (number of teeth in large 


N 
gear) — 36; and R (ratio of teeth) = —- = 

n 
2.76923. 


The method suggested in MACHINERY’S HAND- 
BOOK (Thirteenth Edition, page 816) is that a 
—the exact helix angle of the large gear—can 
be found by successive trial and error, using 
various values of a until the right-hand side of 
the following formula is satisfied: 


A Department in which the 
Readers of MACHINERY 
are Given an Opportunity 
to Exchange Information on 
Questions Pertaining to the 
Machine Industries 


2CP. 
R sec a + cosec a = 


n 
A.—Using the values given, 
the right-hand side of the 


2CP, 


formula( will equal 


n 

5.08554. There cannot be a 
solution of this problem because the expression 
(R sec a + cosec a) does not, for any value of 
a, have a value less than about 5.124. Such a 
minimum value is due to the fact that R sec a 
increases as a increases, while cosec a decreases 
as a increases. 

This is shown graphically in the accompany- 
ing diagram, where R sec a is measured upward 
and cosec a is measured downward. The value 
of (R sec a + cosec a) for any value of a is the 
vertical distance between the two curves. It is 


evident, therefore, that if the exact center dis- 
tance of 4.132 inches is to be maintained, the 
value of one or more of the quantities P,, , or 
N must be changed. 
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PROBLEMS 


BERNARD LESTER ‘Sales 


Visual Aids in Selling Machines 


OMPETITIVE conditions make it vital that 

every sales engineer devise better methods 
to sell by using every possible visual display of 
his wares. Obviously, we cannot pack a machine 
tool in the back of our automobile, carry it into 
the plant, and place it before the prospective 
purchaser. But we can use visual evidence, se- 
lected fur the occasion. 

Catalogues and Technical Literatwre—The 
old-time sales engineer limits his sales tools 
largely to illustrated literature, photographs, 
and technical data. These are the easiest to carry 
and display. They come all prepared by the 
factory. Habit has long since established their 
usefulness. Since the prospective purchaser 
must largely use his own effort in analyzing 
them, there is a great tendency to depend upon 
them altogether. The sales engineer may leave 
with the feeling that he has done his job by 
handing the prospect “all the dope.” If the cus- 
tomer fails to read what is furnished, either he 
is at fault or the literature is inadequate or un- 
convincing. Don’t just thumb over such printed 
matter in the prospect’s presence. Sell it. 

Samples of Machine Parts—Almost every 
machine tool possesses some small and perhaps 
intricate part that is vital to the operation or 
novel in design. This can be taken along and 
effectively displayed. It can serve as an illus- 
tration of progressive design, accuracy, or man- 
hour reducing ability; or it may be used to sym- 
bolize how every part of the entire machine pos- 
sesses the stamp of quality, which the live sales- 
man will interpret in terms of results to the 
customer. 

Sample of Machine Tool’s Work—Probably 
the best sample of all is what the machine will 
do. Of course, the sales engineer can’t take with 
him the “before and after” of a large casting. 
But in many instances he can carry a small 
sample or section of work done. Such samples 
are very effective if they display result factors. 
They must, however, be accompanied by reliable 
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data on quantity and cost of production—not 
based on ideal conditions, but on the actual 
conditions of use in the prospect’s plant. 

Models—Scale models have become increas- 
ingly useful in selling. They not only act as 
visual aids, but give relative dimensional in- 
formation, which greatly assists factory lay-out 
plans, particularly where space requirements are 
important. 

Displaying Tools in Operation—We have all 
seen operations on large work where the ma- 
chine tool itself is taken to the work rather than 
the work to the machine. In the sales of many 
machine tools, similarly, we must take the pros- 
pect, himself, to a machine installed and oper- 
ating in some other plant. If conditions in the 
plant visited are right, no form of “sample dis- 
play” is better than this. 

Quotations and Proposals—Some sales engi- 
neers don’t recognize that the letter, quotation, 
or proposal is one of the most important sales 
tools. I have repeatedly seen a purchasing engi- 
neer review some ill-formed quotation or in- 
volved proposal with considerable annoyance. 
The elements of a good quotation or proposal 
are: Logical arrangement; brevity; clarity; 
completeness; and good appearance. 

The proposal can actually be a “silent sales- 
man.” It matters little how you like it—the all- 
important point is how the prospect likes it. On 
complicated jobs, the proposal is invariably 
passed from one to another in the purchaser’s 
organization. That’s why it is well to provide 
a summary, enabling the non-technical person- 
nel to grasp the points quickly, 

All these sales tools are elemental. To the 
alert and successful sales engineer they are 
ABC’s. But how many of us actually make use 
of these different visual sales tools? The sales 
engineer must remember that it is one thing to 
select proper sales tools and another to use them 
effectively. Further suggestions on the use of 
visual aids will be given in a subsequent article. 
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Machine Tools, Unit Mechanisms, 

Machine Parts, and Material- 

Handling Appliances Recently 
Placed on the Market 


Fig. 2. 


Rear View of Hydraulic Control 
Tracer Unit of “‘Copymatic’’ Lathe 


Lodge & Shipley “Copymatic” Tracer-Controlled Dual-Purpose Lathe 


The Lodge & Shipley Co., 3055 
Colerain Ave., Cincinnati 25, Ohio, 
has announced a new tracer-con- 
trolled dual-purpose lathe known 
as the “Copymatic.” This machine 
embodies an all-hydraulic tracer 
control in the company’s stand- 
ard Model X 16- and 20-inch me- 
dium- and heavy-duty, and 25- 
inch medium-duty lathes. The 
ease with which these lathes can 
be converted from standard oper- 
ation to automatic duplication, 
and vice versa, is an outstanding 


Fig. 1. New ““Copymatic” 

Tracer - controlled Dual- 

purpose Lathe Built by 
Lodge & Shipley Co. 


feature. The change-over is accom- 
plished almost instantaneously by 
turning two valves and closing a 
switch. 

On duplicating work, the tracer 
will operate from round or flat 
templets, doing any type of form- 
turning or boring jobs within the 
range of the lathe. It can be used 
in reproducing multiple-diameter 
shafts or holes with sharp shoul- 
der faces, grinding necks, tapers 
in both directions, chamfers, and 
contours. Operations of this kind 


To obtain additional information on equipment 


described on this page, see lower part of page 238. 


can be performed quickly and 
with a high degree of accuracy. 

The swing capacity of the 
standard lathe is maintained be- 
cause the regular compound-rest 
and cross-feed screw assemblies 
are used and are directly con- 
nected to the hydraulic piston 
operating within the cylinder 
mounted on the rear of the lathe 
carriage. This feature, together 
with the fact that nothing needs 
to be removed or replaced in 
changing from one type of opera- 
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tion to the other, makes these 
lathes truly dual-purpose machines 
and removes them from the “spe- 
cial-purpose machine”’ class. 

The hydraulic tracer equipment 
furnished on the “Copymatic” in- 
cludes a hydraulic pump and mo- 


tor, Purolator, air filter, tracer 
head and one stylus, valves and 
switches, hydraulically operated 
clutch and brake for longitudinal 
feed, hydraulic piston and cylinder 
for cross-feed, and supports for 
61 


“Air-Gage Tracer-Packaged Unit” for Monarch Lathe 


A new “Air-Gage Tracer-Pack- 
aged Unit,” designed to increase 
production and decrease costs on 
multiple-diameter and  contour- 
turning work, has been developed 
by the Monarch Machine Tool 
Co., Sidney, Ohio. The new de- 
velopment is a refinement of the 
original lathe accessory  intro- 
duced in 1947. It provides a com- 
bination of the features of a mod- 
ern flexible engine lathe and the 
high- production advantages of 
automatic cycling, together with 
templet control of size and con- 
tour of the work. 

The unit is designed for appli- 
cation to Monarch 16- and 20- 
inch Series 60 engine lathes, 
20-inch Model M, 25-inch Model 
N, and 32-inch Model NN engine 
lathes. It includes an electrically 
controlled motor drive coupled to 
the right-hand end of the lead- 
screw. The control system pro- 
vides stepless variation of the 
carriage feed rate in a range of 
1/2 inch to 20 inches per minute. 
A floor stand carrying ihe control 
panel for the unit can be located 


in the most convenient position 
for the operator. This panel con- 
tains switches for energizing the 
control, and starting, stopping, 
and reversing the cycle, as well 
as controls for setting the in- 
finitely variable feed. 

A large indicator, calibrated in 
inches per minute, facilitates se- 
lection of the exact feed desired, 
and provides a visual check on 
the feed. An interval timer pro- 
vides accurate control over the 
starting of the carriage feed in 
proper synchronism with the 
“air-gage tracer” controlled cross- 
feed. Adjustable stops are pro- 
vided for stopping the feed and 
starting and stopping the rapid 
traverse as required for the part 
being machined. 62 


“Noblewest” Roll-O-Matic 
Marking Machine 


A new model Roll-O-Matic dial- 
feed marking machine has been 
announced by the Noble & West- 
brook Mfg. Co., 15 Westbrook St., 


Monarch Lathe Equipped with Air-gage Tracer for Rapid, Economical 
Handling of Multiple-diameter and Contour-turning Work 
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Roll-O-Matic Marking Machine 
Built by the Noble & Westbrook 
Mfg. Co. 


East Hartford 8, Conn. This ma- 
chine will mark inscriptions per- 
manently on both flat and round 
work at production speeds of 3000 
to 4000 pieces per hour, depend- 
ing upon the size and nature of 
the work-pieces. 

Through the use inter- 
changeable marking heads and 
work-carrier dials, the machine 
can be set up for marking parts 
of a variety of shapes and sizes. 
It is suitable for trademarking, 
codifying, and part numbering of 
metal, plastic, wood, or fiber com- 
ponents, and has a capacity for 
handling parts from 1/4 to 5/8 
inch in diameter. The machine 
is equipped for marking flat sur- 
faces on five different sizes of 
parts and round surfaces on two 
different sizes of parts. A com- 
plete change-over from one style 
work-piece to another can be ac- 
complished by the operator in 
about five minutes. After the 
parts have been marked, they are 
ejected automatically, the only re- 
quirement being to feed the work- 
pieces into the proper location on 
the revolving dial. 

The machine, as illustrated, is 
equipped with two different mark- 
ing heads, one head being used 
with flat dies for marking round 
work and the other head with roll 
type dies for flat work. The 
machine is driven by a 1/3-H.P. 
motor, occupies a floor space of 
21 by 26 inches, is 40 inches high, 
and weighs approximately 500 
63 
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Brown & Sharpe Surface Grinder 
Equipped with New Automatic 


Lubrication System 


Brown & Sharpe Surface 
Grinding Machines 


The Brown & Sharpe Mfg. Co., 
Providence 1, R. I., has brought 
out two surface grinding machines 
adapted for use under exceedingly 
dusty or severe operating condi- 
tions. The new machines, known 
as Nos. 2L and 2LB, have full 
automatic lubrication for all mov- 
ing parts and surfaces, and the 
table sliding surfaces are com- 
pletely guarded from abrasive 
dust. 

The No. 2L machine has auto- 
matic feeds and the No. 2LB has 
hand feeds only. Both machines 
have the same capacities and op- 
erating features as their com- 
panion surface grinding ma- 
chines, Nos. 2 and 2B, described 
in March, 1947, MACHINERY, page 
191. They are furnished with a 
drive from the motor in the base 
or with a motorized spindle....... 64 


Tap Designed for Thread- 
ing Plastic Materials 


The Hy-Pro Tool Co., New Bed- 
ford, Mass., has developed a multi- 
fluted tap for threading holes in 
all plastic materials. This new 
tap is said to consistently produce 
smooth threads of uniform size 
and remain sharp after continu- 
ous usage, cutting threads in 
plastics that are hard or soft and 
that have either cloth or glass 


South Bend Tool-Room and Quick-Change 
Gear Lathes 


A new series of 13-inch swing 
tool-room and quick-change gear 
lathes is now being manufactured 
by the South Bend Lathe Works, 
383 E. Madison St., South Bend 
22, Ind. New features include an 
improved headstock spindle with 
increased bore and collet capacity, 
a new tailstock base with im- 
proved bed-way wiper system, 
and a new one-point oiling sys- 
tem for reverse-lever bracket and 
twin gear bearings. 

The new headstock spindle has 
a 1 3/8-inch bore and will take 
No. 5 South Bend collets, which 
have a maximum capacity of 1 
inch. The bearing surfaces on 
the spindle are superfinished to a 
smoothness of 5  micro-inches 
(profilometer reading 0.000005 
inch r.m.s.) and have a hardness 
cf 56 to 61 Rockwell C. 

Large individual oil reservoirs 
and an improved capillary oiling 
system provide a complete film of 
clean filtered oil. The oil is re- 
turned to the reservoirs from the 
bearings so that only an occa- 
sional replenishing is required. 
Reservoir drains are provided so 
that they may be flushed clean 
periodically. The new tailstock- 
base wiper system is designed to 


keep the bed ways for the tail- 
stock base free of chips, grit, and 
dirt. 

An unusually wide range of 
spindle speeds is provided. The 
belt drive to the spindle is silent 
in operation and develops smooth, 
steady power, entirely free from 
gear vibration. All the lathes in 
the new series are equipped with 
the South Bend quick-change 
gear-box and double-walled apron. 
The underneath motor drive is 
entirely self-contained and fully 
enclosed. 

General specifications are: 13 
1/8-inch swing over bed; 7 3/4- 
inch swing over saddle cross- 
slide; forty-eight screw-thread 
pitches, 4 to 224 per inch, right 
or left hand; forty-eight longitu- 
dinal power feeds, 0.0015 to 0.0841 
inch right or left hand; forty- 
eight power cross-feeds, 0.0006 to 
0.0312 inch; eight spindle speeds, 
34 to 875 R.P.M.; 4-, 5-, 6-, or 7- 
foot bed lengths. 

The No. 5 South Bend collets 
used are available in sixty-one 


fractional capacities down to 1/16 
inch for round stock. Decimal 
sizes, metric sizes, and square or 
hexagon No. 5 collets can be sup- 
plied on special order. ................ 66 


Quick-change Gear Lathe Brought out by South Bend Lathe Works 


To obtain additional information on equipment 
described on this page, see lower part of page 238. 
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H-P-M Self-Contained 
Hydraulic Wheel Press 


To facilitate assembling or re- 
moving wheels, pulleys, gears, 
and other parts which have been 
pressed on shafts or arbors, the 
Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, has developed a new 
line of self-contained hydraulic 
wheel presses with capacities 
ranging from 50 to 600 tons. 

A typical press of this line, 
which is used extensively in rail- 
road shops and heavy machine in- 
dustries, is shown in the accom- 
panying illustration. This press 
has a 48-inch clearance between 
bars, 128-inch maximum daylight 
capacity, and 24-inch ram travel. 
The resistance yoke is equipped 
with a stop-block which is used 
for making contact with the end 
of the axles when mounting 
wheels. A throat block is pro- 
vided on the end of the ram to 
obtain clearance for the axle when 
forcing on wheels. Remote push- 
button operating control, mounted 
on a swinging arm, enables the 
cperator to control the press-ram 
movement from the most advan- 
tageous position. 

An exclusive feature of this 
press is a power unit which con- 
sists of an H-P-M variable-deliv- 
ery, oil-hydraulic pump for direct 
electric motor drive. When high 
pressures are required, the booster 
unit serves to double the normal 


Self-contained Hydraulic Wheel Press Brought out by 
Hydraulic Press Mfg. Co. 


pressure generated by the vari- 
able-delivery pump. The combina- 
tion of variable-delivery pump 
and booster assures a smooth, 
67 


Cross Machine Designed to 
Finish Oil-Pump Bodies 


The Cross Company, Detroit 7, 
Mich., has developed a machine 
designed specifically to reduce the 
cost of finishing oil-pump bodies. 
Operations performed in finishing 
the pump bodies at the rate of 
sixty-three per hour include mill- 


Machine Developed by The Cross Company for Finishing Oil-pump Bodies 
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ing both ends, drilling two mount- 
ing holes on the left-hand end, 
drilling and tapping four cover 
holes on the right-hand end, drill- 
ing and reaming two bearing 
holes, roughing and semi-finish- 
ing two gear pockets, and form- 
ing a pressure relief cavity. 

The machine has a ten-station, 
power-operated index trunnion, 
with an independent station for 
loading and unloading while in 
operation. It cuts nine pieces at 
a time progressively. Special fea- 
tures include fluid-drive indexing 
with overload protection; auto- 
matic relief for milling cutters 
during the return stroke; hy- 
draulic feed for drilling, reaming, 
and milling; and lead-screw feed 
68 


“Moldisc” Wheel for 
Rotary Sanders 


A bonded disk wheel for rotary 
sanders, known as “Moldisc,” has 
been announced by Raybestos- 
Manhattan, Inc., Manhattan Rub- 
ber Division, Passaic, N. J. It 
was designed to meet the need for 
a bonded wheel for portable grind- 
ing tools that would last longer 
than a coated abrasive sanding 
disk and, at the same time, be 
easier to handle than the flaring 
cup wheel. Fast, free-cutting 
qualities adapt this wheel for use 
in fabricating stainless steel and 
other alloys which must be ground 
and finished without generating 
excessive heat. Supplied in a 
7inch diameter, 1/4-inch thick. 
size, with a 7/8-inch hole. ........ 69 
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described on this page, see lower part of page 238. 


Single-deck *“‘Mighty-Mite’ Power-operated Screen 


for Small Parts 


Vibrating Screens 


A new line of light - duty 
“Mighty-Mite” vibrating screens 
has been brought out by the 
Screen Equipment Co., Inc., Buf- 
falo 21, N. Y. Single- and double- 
deck models are available in a 
variety of sizes, and triple-deck 
models are made in the smaller 
sizes. The screen has a positive 
eccentric action and a maximum 
vibration amplitude of 3/16 inch. 

These vibrating screens require 
a driving motor of only 1 to 2 
H.P., and are operated at speeds 
up to 1150 R.P.M. They will take 
loads up to 15 tons per hour, de- 
pending upon the type of mate- 
rial to be screened and the size 
of the wire-cloth openings. ...... 70 


Wood Horizontal 
Hydraulic Bending Press 


The R. D. Wood Co., Public 
Ledger Bldg., Philadelphia 5, Pa., 
has recently brought out a self- 
contained 30-ton press designed 
for general shop work in bending 
and_ straightening bars, rods, 
light structural sections, and sim- 
ilar work. This press is adapted 
for use in maintenance and ma- 
chine shops, railroad repair shops, 
and structural and electrical shops. 
It has a work-table 3 by 4 feet 
in size, and weighs approximately 
6000 pounds. To facilitate hand- 
ling certain types of work, the 
machine can be mounted on one 
end and used as a vertical, down- 
ward moving type press. .......... 71 


Pipe Cutting-off Machine Brought out by the 


Oster Mfg. Co. 


Pipe Cutting-Off Machine and Receding Die-Stock 


The Oster Mfg. Co., 2057 E. 
61st St., Cleveland 3, Ohio, has 
brought out a No. 662 “Cut 
Master” machine designed for 
cutting off pipe from 1/4 inch to 
2 inches, inclusive. As many as 
60 pieces of 2-inch or 150 pieces 
of 1/2-inch pipe can be cut off 
by this machine in ten minutes. 
The 1/2-H.P. 10,000-R.P.M. uni- 
versal variable-speed, geared-head 
motor is designed for  light- 
socket operation. The cutter wheel 


is moved up or down by a hand- 
wheel and feed-screw, which re- 
duces the effort of the operator to 
a minimum. 

Rollers with needle bearings 
support the work, minimizing 
friction and permitting the pipe 
to turn freely. The rollers are 
grooved to prevent breakage of 
cutter wheel, which is ground to 
reduce the burr formed on the 
pipe toa minimum. The machine 
weighs 225 pounds. 


Wood Hydraulic Bending Press for Maintenance and Machine Shop Work 


To obtain additional information on equipment 
described on this page, see lower part of page 238. 
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Another new product of this 
company is a geared receding die- 
stock known as the “Leader No. 
54.” This new pipe-threading tool 
is built to withstand the strain 
imposed when used with a drive- 
shaft for power operation with a 
portable pipe machine. A ratchet 
handle is employed for operating 
the tool by hand 

The tool is furnished with four 
sets of dies, each having five re- 
placeable segments. Each set of 
dies will thread one pipe size only. 
The four pipe sizes are, 2 1/2, 3, 
3 1/2, and 4 inches. ................. 72 


“Industrial Lowerator” 
for Work and Material 
Handling 


The “Industrial Lowerator” an- 
nounced by the American Machine 
& Foundry Co., 485 Fifth Ave., 
New York 17, N. Y., has been de- 
veloped to eliminate the manual 
lifting of loaded tote boxes or the 
lifting of materials to working 
levels. These automatic spring- 
powered racks hold a bank of ma- 
terial and bring the work to the 
level of the operator’s hand as 
scon as the preceding piece or 
group of pieces has been removed. 
Thus the flow of parts or material 


Fig. 1. Cut-away Views Showing Construction 


of Lowerator 


Fig. 2. Closed Type Lowerator 


is continuously timed to suit the 
worker’s individual capacity and 
production is speeded up. 

The cut-away view of the Low- 
erator in the foreground of Fig. 1 
illustrates the manner in which 
the work is stacked so that the 
upper layer or row of parts can 
be kept at the most convenient 
height for handling. The chain 
and helical spring arrangement 
that actuates the unit is shown in 
the background. To reload, the 
material is simply placed on the 
platform after which it automat- 
ically finds its proper level. Being 
actuated by springs the rack re- 
quires no outside power source 
and is smooth in action and noise- 
less. Actually it serves as a com- 


Fig. 3. Open Type Lowerator 


bination material-handling, stor- 
age, and transporting unit. 

With the closed type Lowerator, 
shown in Fig. 2, parts can be 
placed in tote boxes or material 
can be placed directly on the sup- 
porting platform. The open type 
unit, shown in Fig. 3, is adapted 
for handling long material or 
over-size tote boxes. ................ 73 


Colonial Dual-Ram 
Broaching Machine 


A line of dual-ram broaching 
machines comprising nine sizes 
ranging from the 6-ton 42- or 54- 
inch stroke machine up to the 25- 
ton 48- or 66-inch stroke machine 


Colonial 10-ton, 42-inch Stroke Dual-ram 


Broaching Machine 
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has been announced by the Colo- 
nial Broach Co., Box 37, Harper 
Station, Detroit 13, Mich. These 
machines are designed specifically 
for surface broaching. They have 
hydraulic and all-electric control 
systems of completely new design. 
The cycle control system virtually 
eliminates idle machine time dur- 
ing reloading, and the forward- 
and-reverse jog cycle simplifies 
setting up. 

The all-electric cycling control 
permits the machine to be set for 
automatic continuous-cycle opera- 
tion; single-cycle or semi-auto- 


matic-cycle operation with preset 
control (the machine continuing 
into the next cycle without stop- 
ping if a button is pushed before 
the first cycle has been com- 
pleted) ; and forward- or reverse- 
jeg cycle, with ram and platen 
movements interlocked to prevent 
accidental damage to broach or 
part. 

A separate hydraulic system 
provides metered lubrication once 
each cycle for all bearing sur- 
faces. The coolant flow can be 
regulated through a separate mo- 
74 


Colton Preforming and Molding Press 


A 55-ton preforming press de- 
signed for preforming and mold- 
ing plastics, powdered metals, and 
ceramic products has been brought 
out by the Arthur Colton Co., 
2600 E. Jefferson Ave., Detroit 7, 
Mich. This press is capable of 
producing as many as fifty pre- 
forms a minute. It is designed 
primarily for making round and 
odd shapes, either plain or with 
cored holes of any depth up to 
3 inches and a diameter of 3 1/2 
inches. Provision is made for ac- 
commodating dies up to 6 inches 
in diameter and 3 1/4 inches 
thick. All moving parts are en- 
ciosed, and the conical hopper has 
a mounting designed for quick 
removal from the press. 


Preforming and Molding Press Built by 
the Arthur Colton Co. 


The preforming press is driven 
by a 7 1/2-H.P. motor through a 
variable-speed unit that provides 
the high speeds for small work 
or the slower speeds for larger 
work requiring a longer time for 
filling the die. A lever located 
near the work-table operates a 
new type multiple-disk clutch and 
a brake which can be used to stop 
the press instantly at any part of 
the stroke. 

Adjustments can be made quickly 
for pressure, hardness, weight, 
and thickness and to compensate 
for variations in the length of the 
core rod. A positive-action over- 
load release prevents damage to 
the press when maximum pressure 
75 


Thomson “Synchro-Matic” 
Flash-Butt Welder 


A new “Synchro-Matic” flash 
welder which provides automatic 
control of flashing and upset, with 
the entire welding sequence pre- 
cisely synchronized and reduced 
to a simple push-button process, 
has been announced by the Thom- 
sen Electric Welder Co., Lynn, 
Mass. The machine is extremely 
simple to operate, being provided 
with settings and calibrated scales 
for controlling upset and flash-off 
distances and welding time. Val- 
ues recommended or known to 
produce good welds are used in 
setting up the machine. 

After the work is clamped in 
place, the welding operation is 
initiated either by a push-button 
or a foot-switch. Flashing takes 
place during relatively slow, but 
accurate and smooth, acceleration. 
Upset occurs at the most favor- 
able moment just as an additional 
acceleration of the moving platen 
produces the actual weld. 

This welder is designed to pro- 
duce sound welds in mild or alloy 
steels and will also produce good 
welds in bronze, brass, and alu- 
minum, and magnesium alloys. 
Combinations of metals normally 
considered impracticable to weld, 
such as copper to copper or cop- 
per to aluminum, can be welded 


*“Synchro-Matic” Flash-Butt Welder Made by 


Thomson Electric Welder Co. 


To obtain additional information on equipment 
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MACHINERY, February, 1949—211 


| 3 | 


Clausing Lathe with 
Tapered Nose-Key Spindle 


The Clausing Mfg. Co., 2438 
Richmond Ave., Ottumwa, Iowa, 
has announced the addition of a 
Series 200 to its line of precision 
lathes. Both headstock and gear- 
box of the new lathe are enclosed 
and the gears run in oil. The 
forged and hardened ASA-L-00 
size spindle is ground while ro- 
tating on its own Timken tapered 
roller bearings The lathe has an 
enclosed motor drive, which pro- 
vides infinitely variable spindle 
speeds. It is provided with back- 
gears and double driving belts 
that are easily and quickly re- 
moved. 

Other features include quick- 
change enclosed type gear-box 
controls and single-lever apron 
longitudinal and cross feed con- 
trol. The Series 200 lathe has a 
l-inch collet capacity, 1 3/8-inch 
bore through the spindle, 12 3/4- 
inch swing over the bed, and 
7 5/8-inch swing over the car- 
riage. Vee and flat ways are 
ground to close limits of paral- 
17 


Combinatio 


n Punch and Stripper Unit Broug 


ht out 


by the Parsons Punch Co. 


Parsons Combination Punch and Stripper Units 


The Parsons Punch Co., P.O. 
Box 257, Pontiac, Mich., has 
added several new units to its line 
of punches and die accessories. 


Lathe with Enclosed Headstock and Gear-box Brought out 
by the Clausing Mfg. Co. 
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The retainer-stripper unit, shown 
in the illustration in the locked 
position with the stripper at- 
tached and in the unlocked posi- 
tion with the stripper removed, 
is made in four punch sizes cov- 
ering a pressure range of 160 to 
675 pounds, and a travel range of 
3,16 to 1/4 inch. The range of 
dimension A is from 1 21/32 to 
1 29/32 inches and of diameter B 
from 1 inch to 1 3/8 inches. 
Group punch retainers with quick- 
ly detachable strippers are an- 
other recent addition to the com- 
78 


Standard Solid Carbide 
Cylinders 


A standardized line of solid 
carbide cylinders, both ground 
and unground, has been announced 
by Carboloy Company, Inc., 11147 
E. Eight Mile Ave., Detroit 32, 
Mich. The line is comprised of 
115 sizes. These wear-resistant 
Carboloy cylinders are adapted 
for use as burnisher rolls, knurled 
roll pins, locating devices, and 
plunger ends. The cylinders can 
aiso be used as round bits for in- 
sert tools employed for semi- 
finish and finish facing, straddle- 
facing, and multiple turning of 
metals and many non-metallic 
materials. They range in diam- 
eter from 3/32 to 1/2 inch......... 79 
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Niagara Multiple- 
Purpose Hydraulic 
Press 


Straightening, form- 
ing, broaching, forg- 
ing, and assembling 
operations can be per- 
formed on a new hy- 
draulic metal-working 
press announced by the 
Niagara Machine & 
Tool Works, 637-697 
Northland Ave., Buf- 
falo 11, N. Y. The 
“Hydro-Touch Control” 
of this press permits 
the approach speed, ap- 
plied pressure, and re- 
turn speed of the ram 
to be governed by the 
movement of one lever. 

Practically no pressure is ex- 
erted by the punch when it first 
touches the work. Further move- 
ment of the control lever causes 
pressure to be applied in propor- 
tion to the amount the lever is 
moved. Thus any pressure up to 
the maximum capacity of the 
press is easily obtained. Releas- 
ing the lever at any point stops 
the ram and causes the lever to 
automatically return to the neu- 


Automatic Gaging, Classifying, and Stamping Machine 


tral position. The bed of the press 
is 30 by 240 inches. The maxi- 
mum pressure of 135 tons can be 
exerted at any point. ................ 80 


Sheffield Automatic 
“Airlectric” Machine 


An unusual automatic ‘“‘Airlec- 
tric” gaging and classifying ma- 
chine has been developed by the 
Sheffield Corporation, Dayton 1, 


=) 
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Niagara Multiple-purpose Hydraulic Press 


Ohio. Two __ identical 
mechanisms for gag- 
ing, classifying, and 
stamping refrigerating 
unit muffle boxes with 
twenty-one  classifica- 
tions, varying by 0.0003 
inch each, are incor- 
porated in the ma- 
chine. One spindle is 
loaded and _ unloaded 
by the operator while 
the other mechanism 
is going through the 
gaging cycle. Should 
the muffle-box bore be 
beyond tolerance lim- 
its, lights indicate 
which dimension is 
off and the piece is not 
81 


Delta-Milwaukee Abrasive 
Belt Grinding, Polishing, 
and Deburring Machine 


A Type H grinding, polishing, 
and deburring machine, designed 
to perform a wide variety of oper- 
ations formerly handled on a 
heavier and more expensive ma- 
chine, has been developed by the 
Delta Mfg. Division, Rockwell 


Abrasive-belt Grinding, Polishing, and Deburring Machine 
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Mfg. Co., 600 E. Vienna Ave., 
Milwaukee 1, Wis. The new ma- 
chine uses coated abrasive belts 
instead of wheels, and can be em- 
ployed as a portable unit. It is 
available in four different models. 

One of the outstanding features 
of this machine is that it can use 
two different quality grit belts at 
the same time, which speeds up 
the production of small parts that 
require more than one finishing 
operation. The machine can also 
be easily converted into a buffing 
machine. Two driving belts can 
_ be run through the bottom of the 
arbor head for use on a welded 
steel stand, or they can be run 
through the back of the arbor 
head for use on other benches...82 


Hufford Hydraulic Press Designed 
to Produce Threaded Plastic Parts 


“Rotating Tool” Hydraulic 
Press for Forming 
Threaded Plastic Parts 


A “rotating tool’ hydraulic 
press designed primarily for the 
hot-pressing of all sizes of thread- 
ed and plain porcelain electrical 
insulators has been brought out 
by the Hufford Machine Works, 
Ine., Redondo Beach, Calif. This 
press is also applicable to general 
pressing and forming operations 
on plastic materials where a com- 
bination of controlled tool rota- 
tion and pre-regulated pressing 
tonnage is advantageous. 

The press provides for two 
basic operations: First, where a 
rotating tool must press and 
simultaneously descend and as- 
cend to form an accurate thread; 
and, second, where the forming 
operation is performed by forcing 


work against a fixed, rotating 
tool. Two separate actuating cir- 
cuits are employed—one as a fluid 
motor for rotation of the lead- 
screw, and the other as a hy- 
draulic ram for work location and 
pressing. Accurate adjustments 
are provided to pre-set rotation 
rates, lead-screw speeds and di- 
rection of rotation, point of lead- 
serew reversal, work lift stroke, 
work lift speed, and pressing ton- 
nage. 

The press can be operated as a 
manually controlled single-cycle 
unit or as a continuous cycling 
unit for delivering any desired 
pattern of interlocked motions. 
Interlocks and assured repetition 
of any desired cycle are features 
obtained with the Hufford “me- 
chanical brain” timing device, 
which employs cam-driven hy- 
draulic valves that positively con- 
trol the sequence of ram and tool 
83 


Sheffield Spline-Burring 
Machine 


The fly-tool spline-burring ma- 
chine shown in Fig. 1 is a recent 
addition to the line of machine 
tools manufactured by the Shef- 
field Corporation, Dayton, Ohio. 
This machine is especially de- 
signed to burr involute or straight 
splines where the adjacent shaft 
diameter approaches the root di- 
ameter of the splines. 

In operation, the part is placed 
in a receiver and the hand- or air- 
operated clamping device em- 
ployed to force the part into a 
rotating spline collar and forward 


Fig. |. Shefheld Spline-burring 


Machine 


against a positive hinged stop or 
locator, as shown in Fig. 2. The 
movements of part and cutter are 
so synchronized that the fly tool 
passes through the spline tooth 
spaces, chamfering the sides of 
each tooth to an angle of 30 to 40 
degrees. In many cases, splines 
cun be chamfered in the root as 
well as on the sides, the relative 
positions of the fly tool and work 
being as shown in Fig. 3. When 
the part has made a complete rev- 
olution and all splines are burred, 
the operator is signaled by a light 
so that he can unclamp the part 
which is then ejected by a spring 
collar. An average ten-tooth spline 
can be burred in approximately 
three seconds, the floor-to-floor 
time averaging ten seconds. ...... 84 


Fig. 2. Close-up View of Hinged 
End Locator and Clamp of Spline- 
burring Machine Shown in Fig. | 
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Fig. 3. Close-up View of Cutter- 
bar with Fly Tool Engaging Work 
Held in Chuck of Burring Machine 


To obtain additional information on equipment 


described on this page, see lower part of page 238. 
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Fig. 1. “Diamond-Miser’’ Grinding 

Wheel Truing Device Arranged for 

Metered Indexing of the Diamond 
by Automatic Rotation 


“Diamond-Miser” Wheel- 
Truing Tool 


A wheel-truing tool known as 
the “Diamond-Miser” has been 
added to the line of equipment 
built by the Wheel Trueing Tool 


Elastic Stop-Nut for High- 
Temperature Applications 


The Elastic Stop Nut Corporation of 
America, 2330 Vauxhall Rd., Union, 
N. J., has announced a new stop-nut 
designed for fastener 
where temperature ranges from —65 


degrees F. to + 1200 degrees F. are 


encountered. 


applications 


These new fasteners 
are all self-locking and provide per- 
manent protection against vibration, 
impact, and stress reversal in fully 
seated and positioned settings. Sizes 


range from 10-32 up to 3/8-24..87 


Co., 3200 W. Davison St., Detroit 
6, Mich. The “Diamond-Miser” 
is a special diamond tool holder 
that can be installed on a grind- 
ing machine in a position which 
assures that the diamond will be 
presented to the wheel at the cor- 
rect angle for efficient cutting. 
Following each pass across the 
face of the grinding wheel, the 
metered indexing mechanism auto- 
matically rotates the tool a pre- 
determined number of degrees, 
assuring that no facet is ever re- 
used in identical form, but is 
turned just enough to present a 
new cutting edge to the wheel. A 
metered indexing mechanism for 
manual turning is also available 
for installation where automatic 
truing is not desired. 


Fig. 2. “‘Diamond-Miser” Arranged 
for Indexing by Manual Rotation 


Respirator for Protection 
Against Dust 


Inexpensive new respirator announced 
by the American Optical Co., South- 
bridge, Mass. Effective in protecting 
workers against light concentrations 
of dust encountered in woodworking 
plants, cement mills, coal yards, grain 
elevators, and plants where workmen 
are exposed to pneumoconiosis- and 
silicosis-producing dusts. The stream- 
line design allows unobstructed front 
and side vision. The filter is light- 
weight and easily replaced. ..... 88 


Fig. 1 shows the arrangement 
for metered indexing by auto- 
matic rotation, while Fig. 2 shows 
the design developed for metered 
indexing by manual rotation.....85 


Applicator for Dry Powder 
Lubricant 


A handy gun type applicator 
consisting of a nozzle and bulb 
for blowing “Grafize,” a dry 
powder lubricant, into working 
mechanisms has been brought out 
by Reardon Products, 2105 S. 
Adams St., Peoria 2, Ill. Simply 
removing the nozzle, compressing 
the bulb and inserting it in the 
can of “Grafize,” and releasing 
the pressure causes the powder 
lubricant to be drawn into the 
gun. After the nozzle is replaced, 
the powder lubricant can be 
ejected to lubricate any desired 
spot by applying light pressure 
on the bulb. “Grafize” is not an oil 
and has no oil derivatives. It does 
not freeze at any temperature 
ordinarily encountered and will 
withstand heat up to 6300 de- 
grees. Both the “Grafize” and the 
applicator are available from 
Reardon Products. 86 


Lehigh-Marton Four-Way 
Air-Valve Unit 


Four-way cabinet type air-valve unit 
suitable for use on standard machine 
tools on which no recess has been 
provided for instruments or where an 
enclosed valve of neat appearance is 
required to harmonize with new ma- 
chines of streamline design. The valve 
has a 200 pounds per square inch 
gage and a regulator for adjusting 
the pressure from 15 to 200 pounds 
per square inch. Manufactured by 


Lehigh Foundries, Inc., Easton, Pa. . 89 


To obtain additional information on equipment 
described on this page, see lower part of page 238. 
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Fafnir Take-Up Units for 
Ball Bearings 


One of a new series of take-up units 
recently added to the line of “Me- 
chani-Seal” ball bearing power trans- 
mission units, manufactured by the 
Fafnir Bearing Co., New Britain, 
Conn., especially adaptable for con- 
veyor construction, shaft adjustment, 
and belt-tightening devices. Shaft 
sizes range from 3/4 inch to 2 7/16 
inches. These units incorporate pre- 
lubricated, self-aligning Fafnir wide 
inner ring ball type bearings with 
self-locking collars and frictionless 


**Mechani-Seals.”” .......... 9O 


Hammond Air-Actuated 
Back-Stand 


Back-stand (designated Model 3-A) 
for heavy production grinding or 
polishing with abrasive belts. It is 
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equipped with air-actuated cylinder 
which automatically maintains cor- 


rect belt tension, compensating 
quickly for any stretching of the 
belt. Can be attached to maintain 


correct tension for any kind of ma- 
terial or type of work. Plain stain- 
less-steel idler pulley 12 inches in 
diameter with a /7-inch face runs 
on sealed ball bearings. Brought out 
by Hammond Machinery Builders, 
Inc., Department GP-14, Kalamazoo 


Chatter-Free Relief Valve 


Chatter-free performance is the out- 
standing characteristic of a new hy- 
draulic relief valve developed by the 
Gerotor May Corporation, P. O. Box 
86, Baltimore 3, Md. This valve is 


designed to protect hydraulic systems 


against overloads of pressure. In ad- 
dition to the dash-pot designed to 
chatter, the 
other basic improvements, including 


stop valve embodies 
pressure ports which permit an in- 
piping 
springs in two sizes, for 50-300 and 


line arrangement; valve 
50-1500 pounds per square inch; a 
spring guide, available with “‘O”’ ring 
seal when the valve incorporates a 
handwheel adjustment; a one-diam- 


eter bore for the most accurate 
plunger fitting; and a self-sealing 
lock-nut which eliminates lost valve 


Multiple Refill-Type 
Oil Filter 


Multiple refill-type oil purifier em- 
ploying seven filtering units. Pro- 
duced by the Honan-Crane Corpora- 
tion, Lebanon, Ind., a subsidiary of 


Houdaille-Hershey. 


Has a maximum 


capacity exceeding 2100 gallons per 
hour of 50 seconds’ viscosity, color- 
clear oil on continuous circulation. 
Each filtering unit consists of a per- 
basket 
cloth bag with a capacity for 104 


forated _ steel containing a 
pounds of the special filtering mate- 


rial known as “‘Cranite.”’ 


Electrical Disintegrator for 
Removing Broken Tools 


Light-weight, low-priced portable dis- 
integrator for removing broken tools. 
Can always be kept on the tool-crib 
shelf, ready for use, and can be set 
into the chuck of a drill press. This 
Model X 


can be used for removing studs, pins, 


electrical disintegrator 
ard all kinds of broken tools, includ- 
ing taps and drills. It is only neces- 
sary for the user to supply a source 
of city water, and electricity at the 
lighting voltage. Brought out by the 
Elox Corporation, Clawson, Mich..94 


To obtain additional information on equipment 


described on this page, see lower part of page 238. 
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Portable Electric 
Pyrometer 


Portable electric pyrometer recorder 
and controller, so arranged that six 
points of heat up to 2200 degrees F. 
can be easily recorded or controlled. 
This 
nounced by Electric Arc, Inc., 152- 
162 Jelliff Ave., Newark 8, N. J., is 


arranged for simple electric off-on 


fast-acting unit, recently an- 


control. It can be used for semi- 
completely automatic 
control for heat cycles. The instru- 
ment is 30 inches high, 24 inches 
wide, 22 inches deep, and weighs 100 


automatic or 


pounds. 


Ground-Thread Socket Set- 
Screws and “Hex” Keys 


Assortments of socket set-screws and 
engineered “hex” keys brought out 


fur distribution among dealers by the 


To obtain additional 


information on equipment 
described on this page, see lower part of page 238. 


Parker-Kalon Corporation, 200 Va- 
rick St., New York 14, N. Y. The 
thread 
and are free from nicks, 
burrs, and hardening scale. Assort- 
ment consists of 225 pieces ranging 
in size from No. 6 up to 3/8 inch. 
The assortment of “hex’’’ keys con- 
sists of 125 keys to fit assortment of 


set-screws centerless 


ground, 


set-screws described. .......... 96 
Boyar-Schultz Special 
Machine Bolt 
Precision - made, alloy - steel, heat- 


treated special machine bolt made to 
conform in dimensions and strength 
to specifications adopted by leading 
manufacturers of large presses. These 
bolts are accurately threaded to a 


close fit, and are given a rust-resist- 
ing finish. Nuts of special alloy steel 
are accurately threaded to match the 
bolt threads. The heat-treated wash- 
ers are chamfered, and have both 
sides ground for parallelism. Made 
by the Boyar-Schultz Corporation, 
2110 Walnut St., Chicago 12, IIl..97 


Graham-Mintel Two- 
Channel Inspection Gage 


Two-channel inspection gage devel- 
oped by Graham-Mintel Instrument 
Co., 2443 Prospect Ave., Cleveland 
15, Ohio, for fast, simultaneous, and 
accurate inspection of two diameters. 
Induction type measuring heads oper- 
ate without friction and have a fine 
adjustment range of 0.025 inch to 
facilitate quick setting up for various 


sizes of work and for making correc- 


Each head has inde- 


pendent adjustment. 


tion for wear. 


Zero setting is 


accomplished by the use of masters. 
An amplifier unit operates on 110- 
volt, 60-cycle current and has volt- 
age regulation over a range of 95 
to 125 volts. Two continuous linear 
scales are divided into 0.0005 inch 
or 0.00005 
mately 5/16-inch spacing per thou- 
sandth or ten-thousandths inch, which 
allows fast reading to ten-millionths 


inch, having approxi- 


Oilgear Two-Column Ver- 
tical Broaching, Swaging, 
and Straightening Press 


Two-column 25-ton vertical broach- 
ing, swaging, and straightening press 
brought out by the Oilgear Co., 1340 
W. Bruce St., Mi'waukee 4, Wis., for 
finishing a wide variety of agri- 
cultural implements and tractor parts 


to size. This press is equipped with 
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Here is a unique aid that permits grinding machine 
Operators to accurately align a swivel table for 
straight or tapered work after only one preliminary 
grind. ELECTRALIGN, designed to transfer operator's 
skill to a function of the machine, eliminates costly 
time-consuming, cut-and-try operations. It does much 
to eliminate spoiled work, particularly where only 
002” to .003” is left for finish grinding. 

This exclusive arrangement for Brown & Sharpe 
Cylindrical Grinding Machines uses a highly-sensi- 
tive strain gage to detect swivel table movement and 
employs an electronic amplifier to magnify move- 
ments to large scale readings. Displacements of .0001” 
are easily detected. Deflections are direct reading pie 
no interpolation or transposition of figures needed. 

The following Brown & Sharpe Grinding Ma- 
chines are obtainable with ELECTRALIGN: Nos. 1, 2, 3 
“and 4 Universal—Nos. 5, 10, 12, 20, 22 and 23 Plain— 
Na. 13 Universal and Tool. For complete details, write 
Browa & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 
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Alignment Swivel Table 
Grinding Machines 


ACCURATE SETTING 
EASILY MADE 


The extreme simplicity and reliability in operation of 
the ELECTRALIGN makes it very practical for shop use. 


Corrections in swivel table alignment may be made . 


simply and precisely. No need of regrinding several test 
pieces to obtain proper adjustment. 


SET-UP TIME 
SHARPLY REDUCED 


After ELECTRALIGN amplifier pointer has been set to the 
ten-thousandths desired to swing the work, the operator 
makes a single, positive correction by moving the table, 
through its regular adjusting mechanism, until the 
pointer reads zero. It's done in an instant! This correc- 
tion can be made during the grinding operation. 


EASIER OPERATION 
FASTER PRODUCTION 


On long work ground to close limits, even a slight — 


taper may represent a large part of the allowable toler- 
ance. On this type of work, ELECTRALIGN makes set- 
ups easier and more positive ... makes faster production 
possible ... and reduces risk of spoilage. Tapers, too, 
can be set directly after one preliminary grind... 


and precise settings maintained. 


OTHER PRACTICAL ADVANTAGES — ELECTRALIGN 
may be supplemented by the Electralign-Comparator 
Selector when external or internal measurements em- 
ploying a comparator are made in conjunction with 
setting the table for alignment. This equipment elimin- 
ates differences in measurement due to human “touch 


or feel” and a wide choice of comparators is possible. 


Conveniently located Electralign Amplifier magnifies small angular 
swivel table movements to large scale readings. 


Operator using Electralign-Comparator Selector with a special gage 
to check measurement of straight work. A wide variety of comparators 
may be adapted for use with this equipment. 
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hand-lever 


operated, 
turned broach-receiver 


spring-re- 
basket. It 
also has a hand-lever and foot-pedal 
control to an Oilgear two-way vari- 
able-delivery pump which is directly 
connected to a 25-H.P. electric mo- 
tor. Maximum tonnage can be varied 
from 5 to 25 tons through an adjust- 
able relief valve. General specifica- 
tions are: Stroke, 24 inches; daylight 
height, 30 inches; distance between 


the columns, 24 inches; distance 
front to back, 24 inches; hole in 
table, 9 inches in diameter; table 
height, 24 inches; ram speed on 


_ downward stroke, variable up to 270 
inches per minute; ram speed on up- 


ward stroke, variable up to 540 
inches per minute; and net weight, 
6500 pounds. 


Thriftmaster Adjustable 
Drill Head 


New universal-joint type adjustable 
drill head designed for close center- 
to-center drilling. Minimum center 
distance adjustment on any drilling 
pattern within a 6 5/8-inch circle is 
11/16 inch. The spindles are reg- 
ularly furnished with collet chucks, 
and collets can be supplied for 1/32- 
to 1/4-inch drills. Spindles are also 
available with No. | 
sockets. 


Morse taper 
The gear housing is sealed 
against the entrance of grit or ab- 
rasives and the leakage of lubricants. 


This Model U620B drill head is avail- 


able with any desired number of 
spindles from two to six. It operates 
on a lI to I ratio, is designed for 
right-hand rotation of the drill press 
spindle, and is adaptable to any drill 
press. The weight of the six-spindle 
drill head is approximately 21 
pounds. Announced by the Thrift- 
master Products Corporation, Lan- 
.. 100 


Clark Hardness Tester 


Improved Clark hardness tester with 
cast-aluminum body that is 65 to 85 
pounds lighter than preceding mod- 
els. Used for Rockwell testing of 


hard and soft steel, brass, aluminum, 
cast iron, copper, and other metals 
and alloys, as well as plastics. Out- 
standing features include a friction- 
less spindle, which is said to assure 
a correct minor load; positive trip- 
ping for a more accurate major load; 
and an elevating screw which is fully 
enclosed for protection from dust and 
rust. The telescopic elevating screw 


cover can be easily lowered by 
loosening a lock-screw. Available in 
three standard models with 8-, 12-, 
and 16-inch vertical capacities from 


10200 Ford 


Clark Instrument, Inc., 


Road, Dearborn, Mich. 


Reed-Prentice Pneumatic 
Automatic Screwdriver 


An air-operated automatic screw- 
driver developed to feed screws, one 
at a time, from hopper to driver. One 
movement of the trigger by the oper- 
ator causes the driver to automati- 
cally grip the 


been pneumatically delivered through 


screw after it has 


a tube from the hopper, while a sec- 
ond movement of the trigger releases 
air pressure to the screwdriver motor 
for driving the screw. An air pres- 
sure of 90 pounds is sufficient for 
operating both the feed mechanism 
and the driver. This pressure will 
feed screws to the driver from the 
hopper when it is located a maximum 
distance of 50 feet away. The model 
shown will handle slotted or recessed 
head screws from No. 4 to No. 10, 
up to | 1/4 inches long, and models 
can be provided to handle any size 
or type of wood, metal self-tapping 
or machine screws. Brought out by 
Reed-Prentice Corporation, Depart- 
ment 27, 677 Cambridge St., Wor- 


To obtain additional information on equipment 


described on this page, see lower part of page 238. 
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PHOTOS—COURTESY THE OHIO KNIFE CO., CINCINNATI, OHIO 


Working two shifts, full time, this Cincinnati Shaper 
notches fourteen plow-bolt holes in these shear 
knives every five minutes. 


PRODUCTION Shapers at The Ohio Knife Company are 
used strictly as manufacturing tools, for 


mitering, contour cutting, slotting, corrugating 


and beveling knife blades. 


The setups for all these operations are simple, 
-~ rapid and inexpensive—and a low manufactur- 
ing cost results. 


COSTS 


id Write for Shaper Catalog N-3. It will help 
you determine the size and type of Cincinnati 


Shaper you need. 


SHAPER... 


Knives are high carbon, high chrome steel. Cutting 
tool is high-speed steel. Shaper operates at 119 
strokes per minute. 


SHAPER CO. 


 CINCIN 25,0HI0 U. 
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Dake Hydraulic Press 


A 125-ton hydraulic press recently 
added to the line manufactured by 
the Dake Engine Co., 604 Seventh 
St., Grand Haven, Mich. Available 
either in hand-, air-, or electrically- 
operated models. Developed pri- 
marily for use in tool and die shops, 
automotive repair shops, general ma- 
chine shops, heat-treating plants, 
welding shops, and foundries. Has 
an 8-inch stroke with an additional 
8-inch adjustment available through 
an auxiliary screw type ram. Aijr- 
operated models are built to operate 
on either 90- or 145-pound per 
square inch air pressure lines. Spe- 
cial safety features include a valve to 
prevent over-extending the ram, and 
valves on air and electric models to 
prevent overloading. Width between 
press uprights, 48 inches; between 


table channels, 12 1/4 inches. ..103 
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Beverly Slitting Shear 


Portable slitting shear with capacity 
for slitting 1/8-inch mild steel and 
10-gage stainless-steel sheets. Intro- 
duced by the Beverly Shear Mfg. Co., 
3009 W. 110th Place, Chicago 43, 
Ill. An adjustable shoe provides ad- 
ditional support at the toe of the up- 
per blade-holder, giving increased 
strength and cutting efficiency. The 
heavy frame provides the rigidity and 
strength required to assure sharp, 
clean cutting, and prevents any side 
play or movement of the blades when 
cutting heavy-gage steel. Easy oper- 
ation is assured by the powerful 
toggle action of the upper blade- 
holder. Shear blades are interchange- 
able and adjustable. Tempered and 
drawn tool-steel blades or high-car- 
bon high-chromium blades are fur- 


“Jet Blast” Metal Cleaning 
and Finishing Machine 


Armstrong Chemical and Machine 
Co., Painesville, Ohio, has announced 
a new “Jet Blast’’ machine for wet 
abrasive-blast cleaning and finishing 
of metal surfaces. The machine re- 
moves rust, scale, and undesirable 
metal particles such as feather-edges 
on sharpened tools by projecting fine 
abrasive suspended in water against 
the surface to be cleaned. The large 
permissible variation in abrasive size 
-—60 to 1250 mesh—makes it com- 
mercially possible to produce finishes 
as low as 2 to 3 micro-inches r.m.s. 
The method is said to produce a 
matte finish with practically no re- 
moval of metal. Standard models are 
made in 30- by 30- by 77-inch and 
48- by 42- by 108-inch sizes with 
one to eight blast nozzles and an ex- 
haust blower directly connected to a 
one-H.P. driving motor. ....... 105 


Hawke Reel Stand 


Reel stand with all-welded steel-frame 
cradle and reel designed for prac- 
tically all coiled materials. Provides 
quick loading features combined with 
smooth feeding operation, which 
eliminate over-run or pull-back of 
stock. Core size can be quickly ad- 
justed for inside diameters of 3 1/2 
to 16 inches. Standard model ac- 
ccmmodates coils 3 inches wide and 
up to 28 inches in diameter. An- 
nounced by the Hawke Mfg. Co., I11 
S. Glendale Ave., Glendale, Calif. . 106 


Walsh Deep-Throat Press 


New Model 12X deep-throat open- 
back flywheel type punch press re- 
cently added to the line manufac- 


To obtain additional information on equipment 


described on this page, see lower part of page 238. 
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Among the factors which permit long and severe working 
performance of Bickford sae Service High Production 
Upright Drills are the direct drive motors, positive type 
clutch, sturdy gearing, integral keying of all spline shafts, 
and complete protective enclosure of all mechanism. 


Speeds and feeds are easily obtained by the operator. 
Control levers are at operator's finger tips, and bring rapid 
and easy operational control. 


The reg | shows a Cincinnati Bickford Super Service 
Upright Drill at work in the automotive industry where 
production is a must. 


Write for Booklet U-27—a complete description of the 
construction features and capacities of Cincinnati Bickford 
Super Service Single and Multiple Upright Drills. 


Courtesy—The Kaiser-Frazer Willow Run Plant. 

roducti ights, 

Jig Portable Horizontdls, 
Spacing Table Machines. Equal Efficiency of Every Unit 


Makes the Balanced Machine 


THE CINCINNATI BICKFORD TOOL CO. cincinnati oni u.s.a. 
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tured by the Walsh Press & Die Co., 
4709 W. Kinzie St., Chicago 44, IIl. 
This press is suitable for die-castings 
and also for secondary forming oper- 
ations on sheet metal as well as 
many other kinds of punch press 
work. It is available with stroke 
lengths of | 1/2 to 4 inches and a 
shut height of 9 inches, with a throat 
depth of 6 inches. Furnished com- 
pletely motorized or with a variable- 
speed motor. A _ two-button safety 
device with non-repeat attachment, 
as well as air ejectors, can also be 


Automatic “Speedex” 
Dial Feed for Punch 
Presses 


Automatic “Speedex” dial index feed 
for punch presses, brought out by 
de Castro & Associates, 2477 Ran- 
dolph St., Huntington Park, Calif. The 
standard table of this dial feed is 12 
inches in diameter, but larger tables 
are available on special order. Ample 
space is provided for air ejectors and 
automatic loading mechanisms. The 
die space at rear of table is 3 1/2 by 
3 3/4 inches; over-all height is 3 1/2 
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inches. This equipment can_ be 
adapted to any ordinary punch press 
without altering the press and can 
be quickly removed or replaced. It 
is driven by means of an eccentric 
which can be assembled on the crank- 


Black & Webster High- 
Speed “Electropunch” 


High-speed punch recently added to 
the line of “Electropunches’” manu- 
factured by Black & Webster, Inc., 
30 Pleasant St., Needham 92, Mass. 
This new Model BS | punch incor- 
porates a high-temperature silicone- 
insulated coil in the ruggedly con- 
structed solenoid, which permits it 
to operate continuously at more than 
150 cycles or blows per minute, de- 
livering an impact of more than a 
ten. It is suitable for such operations 
as staking, riveting, marking, wire 
cutting, blanking, forming, and draw- 
ing of metals, plastics, fabrics, and 
leathers. The punch requires less 
than | square foot of bench space, 
and weighs 45 pounds. .......109 


DoAll Gear Transmissions 
and Spindles 


New line of gear transmissions rang- 
ing in capacity from 0.1 to 7 H.P. 
and having reduction ratios of 40 to 
1, 17 to 1, and 4 to 1. Several are 
two-speed units with gear shifts for 
quick change of speeds. Each trans- 
mission is a self-contained unit with 
means for mounting in a choice of 
locations. Designed for continuous 
heavy duty. Ball and roller bearings 
and hardened gears are used through- 
out, operating in an oil bath and 
requiring a minimum of service. Also 
included in this announcement is a 
line of flange-mounted spindles, all 
equipped with anti-friction precision 
bearings, designed for continuous 
operation, and suitable for a variety 
of purposes ranging from light to 
heevy duty. Developed by the DoAll 


Lepel High-Frequency 
Heating Unit 
Vacuum-tube, high-frequency heat- 


ing unit adapted for heating non- 
ferrous as well as ferrous materials 


To obtain additional information on equipment 


described on this page, see lower part of page 238. 
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DYNETRIC 
BALANCERS 


DEVELOPED JOINTLY WITH 
ELECTRIC 
“DYNETRIC” 15 A TRADE MARK 
REG. U. S. PAT. OFFICE BY 
ZA ELECTRIC 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin 


THE GISHOLT ROUND TABLE 
represents the collective experi- 
ence of specialists in the machin- 
ing, surface finishing, and bal- 
ancing of round and partl¥ round 
parts. Your problems are wel- 
comed here. 


E 


of the complete . 
balancing process: 


7l Locates and measures the unbalance 
2 Corrects the unbalance 


3 Inspects for over-all accuracy 


at the rate of 


100 PIECES pER HOUR: 


Batancing these fans for vacuum sweepers is now 
done completely on ove machine. It takes only a few 
seconds to locate and measure the unbalance. Then, the 
operator turns the piece to the proper angle and turns 
a hand-wheel to correspond with the meter reading. 
At the press of a button, a fly-cutter removes the exact 
amount of metal to bring the part into balance. The 
part may be rechecked if desired. 

The inclusion of correction equipment indicates the 
modern trend in balancing with Gisholt DY NETRIC 
Balancers. It saves handling—only one loading is re- 
quired to complete all three steps. 

Those who are concerned with balancing of rotating 
parts have learned that it’s wise to specify Gisholt. 


Showing front and 
back of fan with met- 
al removed to correct 
unbalance. The entire 
balancing operation 
required an average 
of less than 45 seconds 
per piece. 
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to any desired temperature. An- 
nounced by Lepel High Frequency 
Laboratories, Inc., 39 W. 60th St., 
New York, N. Y. This machine can 
be used for hardening, soldering, 
pressing, or melting. Brought out as 
a companion machine to the recently 
announed Lepel spark-gap type heat- 
ing unit for those who prefer to use 
tube type equipment. ......... 111 


Hutchinson Vertical 
Milling Attachment 


Attachment designed to convert hori- 
zontal bench millers for vertical mill- 
ing operations. Can be used to 
quickly adapt Atlas Series Ml, MF, 
and MH milling machines, or any 
bench miller with a 1 1/2-inch diam- 
eter over-arm, for vertical operation. 
This new low-cost attachment has 
just been announced by R. Hutchin- 
son & Co., 163 Albany St., New 


Fairbanks-Morse 
Motorgears 


Motor reducer with axial air-gap 
*‘pancake”” motor which is less than 
half the size of conventional type 
motors and weighs about one-third 
less. This motor has all the necessary 
characteristics of steadiness and 
power. Available in ratings from 3/4 
to 10 H.P. Made by Fairbanks, 
Morse & Co., 600 S. Michigan Ave., 
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Improved Timer for Injec- 
tion Molding Machines 


Improved timer unit for injection 
molding machine brought out by the 
Watson-Stillman Co., Roselle, N. J., 
for mounting on the base of this 
company’s I2E and I6E ‘“Complete- 
line’’ machines. The timer unit is 
mounted directly above the existing 
control cabinet. It consists of a 14- 
gage steel cabinet with gray wrinkle 
finish, which has all instruments re- 
quired for controlling cycle delay, 
injection forward operation, injec- 
tion hold-over periods up to sixty sec- 
onds each, curing up to five minutes, 
die slow-open movement, and stuffer 
control. A _ selector switch on the 
cabinet permits operation of the ma- 
chine either with or without stuffer 


Ransome Work-Positioner 


Work-positioner for welding opera- 
tions, driven by a 1/2-H.P., single- 
phase, alternating-current motor 
through a hydraulic variable-speed 
transmission. This Model I-P posi- 
tioner, which has a load capacity of 
100 pounds, permits all welds to be 
made in the down-hand position. The 
table top can be rotated 360 degrees 
in either direction at any speed from 
0 to 5 R.P.M. It can be tilted manu- 
ally through 135 degrees and locked 
at any angle by a worm-and-segment 
arrangement. Especially adapted for 
such operations as welding, hard- 
surfacing, assembling, repairing, and 
grinding. Introduced by the Ransome 
Machinery Co., Dunellen, N. J., sub- 
sidiary of Worthington Pump & Ma- 
chinery Corporation. ......... 115 


Viking Automatic 
Air Valve 


Solenoid-operated ‘“‘Ring-Seal” air 
valve embodying new and unusual 
features recently announced by Vik- 
ing Products Co., Inc., 2373 E. Eight 
Mile Road, Hazel Park, Mich. A 
single interchangeable, quickly re- 
placeable valve assembly is used in all 


valves in this line up to 3/4 inch and 
larger, whether three-way or four- 
way, and whether of the three-, four-, 
or five-port type. The standard in- 
terchangeable valve assembly is of 
the double opposed type, being com- 
pletely balanced, reversible, and re- 
movable from the valve housing from 
either end. The valves in this line 
operate at speeds up to 600 strokes 
a minute and are designed for use 
on 110-volt, 60-cycle alternating cur- 
rent, with air pressures up to 105 
pounds per square inch or more. 
Solenoids developed to meet the 
requirements for other frequencies 
and voltages can be supplied when 


Holden Liquid-Electrode 
Furnace 


Liquid-electrode furnace with two or 
more electrode pools, separated by a 
ceramic barrier, containing a metal 
which is molten at operating tem- 
peratures. The temperature of the 
molten pools is from 200 to 600 de- 


To obtain additional information on equipment 
described on this page, see lower part of page 238. 
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260,000 Testimonials 


These testimonials aren’t letters—but ma- 
chines! They are doing the intricate jobs, the 
strange jobs and the familiar jobs on produc- 
tion lines in scores of industries, your own 
included. They are handling materials of 
widely varying consistency, weight, hardness 
and temperature .. . steel, textiles, rubber, 
foods, plastics, glass, pharmaceuticals and 
many others. They are stamping, grinding, 
shaping, turning, winding, spreading, cool- 
ing, buffing, conveying and so on... some 


under the direction of skilled, experienced 


Tell the REEVES Story 


operators and others in the hands of awk- 
ward newcomers. But this they have in com- 
mon: a// 260,000 of these machines are 
equipped with REEVEs Speed Control... a// 
are performing each and every operation at 
exactly the right speed to get the best from 
man, material and machine... a// are prov- 
ing, through their day-after-day performance, 
that REEvVEs holds the key to improved pro- 
duction—cost-wise and quality-wise! Write 
for copy of 114-page catalog M2-450A. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 


THE THREE BASIC REEVES SPEED CONTROL UNITS 


VARIABLE SPEED TRANSMISSION for pro- 
viding infinite, accurate speed flexi- 
bility over a wide range—2:1 to 16:1. 


Sizes—fractional to 87 hp. Sizes to 15 hp. 


VARI-SPEED MOTOR PULLEY converts ony 
standard constant speed motor to a 
variable speed drive within 4:1 ratio. 


MOTODRIVE combines motor, speed varying 
mechanism and reduction gears in single 
compact unit. Speed variations 2:1 to 6:1 
inclusive. Sizes to 15 hp. 
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grees F. below the operating tem- 
perature of the salt bath, which has 
a range of 1000 to 3000 degrees F. 
Incorporates new features designed 
tc lower operating and maintenance 
costs. Can be made in different sizes, 
with depths ranging from 3 inches to 
12 feet, for use in hardening high- 
speed steels, hardening and anneal- 
ing stainless steel and tool steels, as 
well heat-treating and _ brazing 
non-ferrous metals. Pot dimensions 
of the furnace shown are: Length, 
13 inches; width, 9 inches; and 
depth 19 inches. Can be furnished 
for operation on 220-, 440-, or 550- 
volt lines. Made by the A. F. Holden 
Co., New Haven 8, Conn. ..... 117 


Kellner Precision Work- 
Holding Clamps 


The Kellner Tool & Machine Co., 
18490 Mt. Elliott, Detroit 34, Mich., 
has brought out a clamp consisting 
of two parts of heat-treated steel, 
which can be used for holding work 
on lathes, milling machines, planers, 
indexing tables, etc. The illustration 


shows three of these clamps in use 
on a rotating indexing table for hold- 
ing a carburetor part. Made in two 
sizes with |/2-inch and 3/4-inch high 
work supporting surfaces. The clamps 
have three screws—one for adjust- 
ing the upper clamping member to a 
position parallel with the lower block, 
another for tightening the clamp to 
hold the work securely, and a third 
for clamping the device to a T-slot 


Wire-Mesh Membrane for 
Titeflex Filter 


New wire-mesh membrane developed 
by Titeflex, Inc., 519 Frelinghuysen 
Ave., Newark 5, N. J., for use on any 
standard filter made by the company. 
The membrane consists of a stain- 


less-steel, Dutch-weave, wire cloth, 
supported on the inside by a per- 
forated cylinder, 1/16 inch thick, 
with a ring on each end which acts 
as a bearing surface. The mesh of 
the standard membrane is 20 by 250, 
but membranes can be furnished in 
any mesh required. They can be used 
with either Filterbestos or diatoma- 


ceous earth as filtering mediums, are 


interchangeable with the porous stone 
membranes in Titeflex filters, and will 
withstand high pressures and high 
temperatures: 119 


Webb Vertical Plate- 
Bending Roll 


Vertical plate-bending roll recently 
brought out by the Webb Corpora- 
tion, Webb City, Mo., to supplement 
its line of horizontal rolls. Designed 
te facilitate rolling large-diameter 
cylinders of light plate where true 
diameters must be held during the 
bending process. The sheet, handled 
with a jib crane, is inserted on edge 
into the machine. As it is ejected 
from the rollers it maintains a true 
cylindrical form or shape because 
horizontal stress on the rolled plate 
is greatly reduced. ........... 120 
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Hydraulic Electric 
Power Unit 


One of a new line of hydraulic elec- 
tric power units with built-in Gyrol 
fluid drive. Manufactured by the 
American Blower Corporation, De- 
troit 32, Mich., in sizes ranging from 
1 to 20 H.P. Each unit has standard 
NEMA mounting bolt-hole dimen- 
sions. All units are furnished com- 
plete with electric motors. These 
drives permit a smooth start and 
smooth acceleration with a constant- 
speed, alternating-current motor. The 
Gyrol fluid drive also provides posi- 
tive overload protection. Simply 
changing the oil level adjusts the 
degree of overload transmitted by 


Air-Operated Chipping 
Hammer 


The Chicago Pneumatic Tool Co., 8 
E. 44th St., New York 17, N. Y., has 
brought out a small general-purpose, 
air-operated chipping tool equipped 
with jet blower device which effec- 
tively cleans off the work surface. 
Another important feature is the 
extra smooth throttle action provided 
by a pulley valve of exclusive design, 
which can be furnished with either a 
lever or push type control. In addi- 
tion to the usual chipping of rust, 
scale, etc., the tool is suitable for 
such uses as cutting old windings in 
electric motor repair shops, chiseling 
wood in pattern shops, and cutting 
oil-grooves in large bearings. The 
tool weighs slightly over 4 pounds, 
and is about 10 inches long. ...122 


To obtain additional information on equipment 


described on this page, see lower part of page 238. 
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Flexible Coupling 


New flexible coupling of accurately 
machined three-piece construction 
with synthetic rubber insert. Avail- 
able for shafts from 3/8 inch to 
1 1/2 inches in diameter. The oil- 
resistant synthetic rubber insert in- 
The 
coupling requires no lubrication and 
is not harmed by oil, dust, or dirt. 
It can be used for a wide range of 
industrial applications requiring flexi- 
bility, ruggedness, and _ durability. 
Marketed by Boston Gear Works, 55 
Hayward St., Quincy 71, Mass... 123 


sures quiet flexible operation. 


Hartmann “Jawset” 
Production Vises 


“Jawset” vise built for production 
milling and other machining opera- 
tions. Available in two sizes with 4- 
and 6-inch jaws having opening 
capacities of 5 1/8 and 7 inches. Can 
be adjusted to exert any desired 
clamping pressure on the work from 
0 up to 2 tons. Special features pro- 
vide for maintenance of accuracy. 
Made by Hartmann Mfg. Co., 1600 
Junction Ave., Racine, Wis. ....124 


Pyramid “Flexmount” 
Pyrometer 


‘“Flexmount” pyrometer developed 
by the Pyramid Instrument Co., 117 
Lafayette St., New York 13, N. Y. 
The swivel mount of this pyrometer 
affords complete flexibility in_ its 
adaptation to all installation require- 
ments, permitting the meter case to 
be moved in a horizontal arc from 
0 to 180 degrees by simply adjusting 
ene set-screw to provide accurate 


reeding in any direction. Flex arms 
of all sizes and shapes are available 
to facilitate mounting in ordinarily 
inaccessible places. The pyrometer 
can also be furnished for flush or 
surface mounting. It is completely 


housed in a metal case, 5 1/4 inches 


wide by 3 9/16 inches deep by 2 3/4 
inches high, and has a mirrored scale 


Black Drilling Unit with 
Single Rotating Member 


New drilling unit using traversing 
motor shaft for the work-spindle, 
which applies torque evenly around 
the spindle. Air feed provides rapid, 
shockless advance of the tool to the 
work, at which point hydraulic con- 
trol begins and continues the feeding 
movement until the work cycle is 
completed. The feed rate remains 
constant, even when the point of the 
drill breaks through the material. A 
micrometer stop insures accurate 
drilling to depth within limits of 0.001 
inch. Drilling units from 1/4 to | 
H.P. have the same dimension from 
Speeds of 
1725, and 3450 R.P.M. 

Standard units can be 
operated in any position and can be 
used for drilling, tapping, centering, 
chamfering, counterboring, rivet spin- 
ning, or any application where a 


base to center of spindle. 
840, 1150, 


are available. 


combination of rotating and travers- 
ing motions is required. Brought out 
by Black Industries, 1400 E. 222nd 
St., Cleveland, Olio. 126 


Lord Industrial Mountings 
Designed to Eliminate 
Vibration 


One of a new line of holder type ver- 
tical snubbing mountings designed to 
isolate vibration and control severe 
shock in machine and equipment in- 
stallations. Designed for easy in- 
stallation where the load capacity 


ranges from 120 to 310 pounds per 


The Series 279, 281, and 
282 of this line of mountings have 
deflection limits of 1/8, 3/16, and 
1/4 inch, respectively, under load. 
Developed by Lord Mfg. Co., Erie, 


mount. 


Chip-Breaker Grinding 
Fixture 


Precision fixture that provides for 
flat or concave grinding of chip- 
breakers on tungsten-carbide insert 


type bits. Brought out by the Royal 


To obtain additional information on equipment 
described on this page, see lower part of page 238. 
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Oak Tool & Machine Co., 621 E. 
Fourth St., Royal Oak, Mich. Spindle 
runs in preloaded ball bearings, and 
is ground in the fixture to assure 
concentricity. This fixture is designed 
for use with surface grinders, but 
can also be used with cutter grind- 
ers. Clearance from base to face of 
collet is 5 1/2 inches, permitting ver- 
tical positioning under the wheel as 
shown in view at right. Calibrated 
scales provide for setting at desired 


angles, and interchangeable index- 
plates assure true triangular and 
square forms. Special collets for 


square, round, triangular, and rec- 
tangular carbide inserts are available 
in 1/4-, 3/8-, and 1/2-inch sizes for 
128 


use in this fixture. 


Hardinge Automatic 
Square Type Indexing 
Turret 


Brothers, Inc., Elmira, 


N. Y., have announced a new square 


Hardinge 


automatic indexing turret for use on 
the compound slide of this company’s 
Can be applied di- 
rectly to the toolpost T-slot of the 
slide. The turret takes 
four standard 5/16-inch square tool 


precision lathes. 


ccmpound 


bits. 
plished through a hardened and preci- 
sion-ground tapered index-pin mating 
with hardened and precision-ground 
surfaces at each station. The turret 
can be indexed rapidly by a simple 
movement of the ball-handled lever, 
which automatically unlocks the tur- 
ret, indexes it to the next tool posi- 
tion, and relocks it ready for the next 


Accurate indexing is accom- 


machining operation. .........129 


All-Steel Wright Speedway 
Electric Hoist 


One of a new line of “Speedway” 
electric hoists made in_ capacities 
1000 to 20,000 pounds and 
designed to insure a high degree of 
eficiency and safety. 


from 


Features in- 


clude all-steel construction and ““Tru- 
Lay Preformed” cable with swaged- 
on fittings. Furnished in lug, hook, 
plain, or geared Timken trolley types, 
mounted crosswise or parallel to run- 
and with motor-driven 


Built for operation 


way beam, 
Timken trolley. 
on alternating or direct current. An- 


nounced by Wright Hoist Division of 
American Chain & Cable Co., Inc., 
130 


Squirrel-Cage Induction 
Motor 


One of a new line of extra low start- 
ing kilovolt-ammeter, 60-cycle, squir- 
rel-cage induction motors announced 
by Electric Machinery Mfg. Co., Min- 
neapolis 13, Minn. These Design X 
motors are available in a flange- 
mounted type, shown in the illustra- 
tion, and a coupled two-bearing type 
for direct coupling to 514-, 600-, and 
720-R.P.M. air compressors. ...131 
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Treyco Saw-Sharpening 
Fixture 


Saw-sharpening fixture brought out 
by Treyco Products, 264 Hartford 
Ave., Buffalo 17, N. Y., for holding 
and turning saws to insure precision 
sharpening and to keep the saw in 


When 


the fixture is mounted on the same 


a perfectly round condition. 


base as the power-driven grinding 
wheels, the 
equipment becomes a self-contained 


entire saw-sharpening 


unit. Two wheels of different shapes 
are used for sharpening three types 
One wheel with a 


45-degree angle on one side is used 


of circular saws. 


for sharpening cross-cut or fine teeth 
on combination The other 
grinding wheel is 5/16 inch wide and 


saws. 


is used for sharpening rip-saw or 


large combination-saw teeth. 


Die-Cut Custom-Made 
Wrenches 


Typical examples of special custom- 
made wrenches now obtainable in 
small quantities at low cost from the 
Dayton Rogers Mfg. Co., 2824 Thir- 
teenth Ave., S., Minneapolis 7, Minn. 
This service is particularly intended 
for manufacturers of products re- 
quiring special equipment, such as 
wrenches, which must be designed 
for and supplied with the products. 
Wrenches from the smallest size up 
to a maximum length of 20 inches, 
in thicknesses of 1/32 to 1/4 inch, 
can be furnished. They can be pro- 
duced from any sheet stock, heat- 
treated and finished to the customer's 


requirements. ..... 


To obtain additional information on equipment 
described on this page, see lower part of page 238. 
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COLONIAL DUAL-RAM 


BROAGCH CO. DETROIT 


Surface Broaching 
Machines 


Continuous loading 
Continuous cutting 


with the rams 
performing either 


Duplicate operations, or 
Different operations, on 


the same or 
different parts 


Now further improved 
with 
All electric controls 


Preselective continuous 
or single cycling 
Faster set-up 


Minimum down-time for 
maintenance 


Higher capacity 


and a host of other operating 
and structural features. 


Ask for Bulletin # RT-48 
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Kennametal Wear- 
Resistant Bushings 


Solid, Grade K6 Kennametal bush- 


ings, available for various wear- 
resistant applications. Made in twelve 
sizes, with outside diameters ranging 
from 3/8 to | inch, and in lengths 
and inside diameters to suit the 
customer's specifications. Supplied 
rough-molded with just sufficient 
stock to permit grinding to size. 
Adapted for use as plain cylindrical 
plug-gage members, ring gages, and 
drill jig bushings. Manufactured by 
Kennametal Inc., Latrobe, Pa. ..134 


Errington Adjustable 
Drilling Head 


Adjustable drilling head brought out 
by the Errington Mechanical Labora- 
tory, Inc., Staten Island 4, N. Y. This 


tool permits a wide range of adjust- 
ment without overhang. The drilling 
head can be supplied with three spin- 
dles for equal adjustment in line and 
with three, four, five, and six spin- 
dles for equal adjustment of spacing 
on bolt circles. The drill sizes range 
from 0 to | 1/2 inches. All parts 
are fully enclosed for pressure lubri- 
cation and protection. Non-slip pos- 
itive clamping is provided for all ad- 
justable members. ............ 135 


Bristol “Running Count” 
Recording Instrument 
New instrument, known as the “Run- 


ning Count” recorder, announced by 
the Bristol Co., Waterbury 91, Conn. 


Recorder plots curve of number of 
operations against time on a circular 
chart. It records the total count of 
intermittent operations and the time 
at which each one occurs, and is used 
en production machinery to record 
work-producing operations or num- 


The total 


number of operations or pieces pro- 


ber of pieces produced. 


duced can be easily found by mul- 
tiplying the number of complete pen 
traverses across the chart by the count 


per traverse for which the instrument 
is calibrated. The hourly rate of 
production can also be easily read 


136 


from. the chart. 


National Acme Chaser 
for Automatics 


*Vers-O-Tool” with blade chasers 
which are adjustable for wear, de- 
signed for use on Brown & Sharpe 
automatics. This adjustable blade 
chaser is adapted for use on limited- 
production lots of both threading and 
hollow milling work. Each unit is 
quickly interchangeable with “‘Vers- 
O-Tool’ equipped chaser 
units normally used for long-run pro- 
duction work. A_ standard Namco 
micrometer gage is used to adjust 
the blade chaser and holder to a 
predetermined setting on the slide to 
suit the material to be cut. Chasers 
and holders in the 3/8- and 9/16- 


inch Brown & Sharpe sizes are inter- 


circular 


changeable. Announced by the 
National Acme Co., 170 E. 13 1st 
St., Cleveland 8, Ohio. ........ 137 
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“DuBo” Plug Gages 


“DuBo” plug gages with hard chro- 
mium plating on the gaging surfaces 
to insure exceptionally long life have 
been announced by Standard Gage 
Co., Inc., Poughkeepsie, N. Y. Plain 
steel DuBo gages, the only kind pre- 
viously available, are said to have 
outlasted standard steel cylindrical 
plug gages six to eight times, based 
on the number of gaging operations 
performed before a given amount of 
wear occurred. The improved gages, 
having even greater life, are recom- 
mended for specially long production 
runs and for checking the more ab- 
rasive materials, such as aluminum 
castings. 
able in all standard classifications, 


including that as fine as XX. ...138 


The new gages are avail- 


Automatic Hopper Feed 


Automatic self-contained hopper 
feeding unit driven by a 1/4-H.P. 
gearmotor, which also serves as a 
mounting pedestal. Will feed many 
different types of work, such as bolts, 
machine and wood screws, dowel- 
pins, chain pins, and numerous other 
parts. Cylindrical work from 1/8 to 
3/8 inch in diameter and up to 4 
inches in length can be handled, as 
well as headed or shouldered work 
within the same range of diameters 
and lengths. This unit can be at- 
tached to centerless grinders, induc- 
tion heating machines, punch presses, 
and many other special machines and 
Placed on the market by 
Feedall Machine & Engineering Co., 
70 Vine St., Willoughby, Ohio... 139 


fixtures. 


To obtain additional information on equipment 
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Vi-Speed Air-Powered Vises 


Model 
and pipe vise, one of a line of three 
Vi-Speed air-powered vises brought 
out by the Van Products Co., 1522 
Erie Trust Bldg., Erie, Pa. The over- 


all dimensions of _ this 


1000 combination machinist 


vise are: 
Length, with jaws closed, 37 inches; 
width 12 inches; and height 15 inch- 
es. The jaws are 6 inches wide and 
1 1/2 inches high, and the ratio of 
applied pressure to air-line pressure 
is 50 to |. This vise weighs 245 
The Model 610-D heavy- 


pounds. 


Temco Electric Furnace 


One of a new Series 1700 electric 
furnaces announced by Thermo Elec- 
tric Mfg. Co., 507 W. Locust St., 
Dubuque, Iowa. Door made in two 
independently controlled sections, de- 
signed to permit access to the heat- 
ing chamber with minimum loss of 
heat. Supplied with Temcometer 
temperature controlling and indicat- 
ing instrument or with an electronic 


controlling pyrometer. Can be op- 
erated continuously at temperatures 
up to 1650 degrees F. and intermit- 
tently up to 1900 degrees F. Built 
with a chamber opening 8 1/2 by 
7 1/2 inches and in depths of either 
13 1/2 or 18 inches to operate on 
230-volt, 50- 
Even heating is assured by nickel- 
chromium elements embedded in sides, 
top, and bottom of chamber. ..141 


to 60-cycle current. 


duty double-powered vise has an 
over-all length with the jaws closed 
of 39 inches; width of 10 1/2 inches; 
and height of 11 1/2 inches. The 
ratio of applied pressure to air-line 
pressure is equal to 100 to |. The 
1000-D combination double-powered 
vise has an over-all length with the 
This vise 


removable 


jaws closed of 41 inches. 
also has serrated and 
work holding or gripping pipe jaws 
with a ratio of applied pressure to 
air-line pressure of 100 to 1....140 


Portable Electric Multi- 
Purpose Tool 


Multi-purpose portable tool announced 
by the Porter-Cable Machine Co., 
1714 N. Salina St., Syracuse 8, N. Y. 
Especially designed for heavy grind- 
ing, polishing, drilling, and cutting 
operations through the use of simple 
interchangeable attachments. Will 
drill up to 1/4-inch holes in metal 
and 1/2-inch holes in wood. The drill 
chuck can be used for holding numer- 
ous standard attachments, such as 
hole saws, wire brushes, cup grind- 
The tool is 
11 1/8 inches long and weighs 5 


ers, abrasive points, etc. 


pounds 13 ounces. 142 


Magnetic Chuck and 
Rectifier 
The Hanchett Magna-Lock Corpora- 


tion, Big Rapids, Mich., is producing 


a new magnetic chuck for use on 


To obtain additional information on equipment 
described on this page, see lower part of page 238. 


small machines and for bench. work. 
It is designated as Model HR-510-C, 
and is precision-built with the same 
laminated faceplate design used in 
the larger Magna-Lock models. The 
work-pieces are held ‘to the extreme 
edges of the faceplate, which pro- 
vides 22 per cent more magnetic 
area and uniformly distributes the 
holding power. The chuck is made 
moisture-proof and impervious to 
coolants or cutting oils by the Her- 
meti-Coil construction. It has a 5- by 


10-inch working surface and is 4 
inches high. The unit is furnished 
with a separate rectifier and built-in 
switch, ready to be plugged into an 
alternating-current electric line. . 143 


Heavy-Duty “Kennamatic” 
Square- and Round-Nose 
Planer Tools 


Four heavy-duty “Kennamatic” tools 
are now available from Kennametal 
Inc., Latrobe, Pa. Two of these tools 
have square inserts and two have cyl- 
indrical inserts of solid Kennametal 
The cylindrical 


inserts, such as shown in the upper 


cemented carbide. 


view of the illustration, are | 1/2 
inches in diameter by 2 1/4 inches 
long and are held in 2- and 3-inch 
square steel shanks. These tools are 
intended primarily for machining cast 
The styles with 
square inserts, such as shown in the 


iron. heavy-duty 
bottom view of the illustration, are 
also available in two shank sizes— 
one size 2 


inches having 


square 
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l- by I 1/2-inch square Kennametal 
inserts, while the other, which has a 
3-inch square shank, has | 1/4- by 
2-inch square inserts. 

The company is also supplying 
brazed-on tools for planing cast iron 


on modern types of planers having a 


clapper-box lifting device. These tools 
have tips of the new exceptionally 
strong Grade K! Kennametal and are 
available in two styles—a square- 
nose style for finishing when feed 
per stroke is almost as great as the 
tool width, and a round-nose style, 
such as shown in the central view of 
the illustration, for planing in a 
trough by “plunging” and feeding 
both ways. The square-nose tool is 
made in six shank sizes, ranging from 
1/2 inch by 2 inches up to | 1/2 by 
144 


Carbide-Tipped Reamers 
and Cutters 


Three carbide-tipped tools brought 
out by U. S. Carbide Tool, Inc., 3266 
E. 49th St., Cleveland 4, Ohio. The 
special form reamer shown at left 
takes five cuts at one pass, including 
end, taper, face, chamfer, and out- 
side-diameter cuts. The tool at the 
right is a carbide-tipped right-hand 


spiral, right-hand cut end-mill. The 
carbide-tipped tool shown in the cen- 
ter is a right-hand spiral, right-hand 
The tung- 
sten-carbide inserts in these tools are 
electronically brazed to the faces of 
the cutting points. ........... 145 


cut form-milling cutter. 


Wyco Grinder Hand-Piece 
with Speed Step-Up 


Sitep-up hand-piece designed to in- 
crease the grinding speeds of all 
Wyco grinders three times. Brought 
out by Wyzenbeek & Staff, Inc., 838 
W. Hubbard St., Chicago 22, Ill. By 
means of this gear step-up, speeds 
up to 5000 R.P.M., or higher, can 
be obtained for 1/4-inch mounted 
wheels, carbide cutters, rotary files, 
abrasive rolls, etc. On standard 3600- 
R.P.M. single-speed grinders, the op- 
erator can now obtain speeds of over 
10,000 R.P.M. For carbide cutters, 
the No. 1300 hand-piece gives speeds 
up to 33,000 R.P.M. Collets 1/4 
inch or 1/8 inch will fit the new 


Fast-Spiral Carbide Drills 


Fast-spiral carbide-tipped drill brought 
out in sizes from 3/16 to 1/2 inch 
in diameter, inclusive, by the Super 
Tool Co., 21650 Hoover Road, De- 
treit 13, Mich. The new drills are 
also available in corresponding letter 
and wire sizes. They have straight 
shanks, and are designed to meet the 
need for carbide-tipped drills for 
deep-hole drilling in aluminum, mag- 
nesium, and soft plastics. ...... 147 


Magna Eye for Reading 
Scales on Vernier Calipers 


Vernier calipers equipped with a 
“Magna Eye” for magnifying the fine 
vernier scales. Obtainable in three 
sizes to fit Brown & Sharpe and Star- 
rett calipers and height gages. Made 
by Stebar Co., 711 W. Lake St., Min- 
neapolis 8, Minn. ............ 148 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment described in this section is likely to prove advan- 
tageous in your shop? To obtain additional information or catalogues about such equipment, 
fill in below the identifying number found at the end of each description — or write directly 
to the manufacturer, mentioning machine as described in February, 1949, MACHINERY. 


No. No. No. 


No. No. No. No. 


No. No. No. 


Fill in your. name and address on blank below. Detach and mail within three months 
of the date of this issue to MACHINERY, 148 Lafayette Street, New York 13, N. Y. 


POGITION OR TITLE... 


[This service is for those in charge of shop and engineering work in manufacturing plants. ] 
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RECENT PUBLICATIONS ON MACHINE SHOP 
EQUIPMENT, UNIT PARTS, AND MATERIALS 


To Obtain Copies, Fill in on Form at Bottom of Page 244 the 

Identifying Number at End of Descriptive Paragraph, or Write 

Directly to Manufacturer, Mentioning Catalogue Described in the 
February, 1949, Number of MACHINERY 


Air and Hydraulic Pressure 
and Flow Charts 


MILLER Motor Co., 4027 N. 
Kedzie Ave., Chicago 18, IIl., is 
distributing without charge pres- 
sure and flow charts for air and 
hydraulic cylinders, arranged for 
fast, convenient reference. One 
table gives push and pull stroke 
pressures for various cylinder 
sizes with different piston-rod 
diameters; another table lists 
pipe sizes required for well de- 
signed hydraulic circuits, and in- 
dicates friction pressure loss for 
different pipe sizes; while a third 
table recommended piston-rod di- 
ameters for various loadings and 
mounting conditions. 1 


Combination Turning Tools 
R AND L TOOLS, 1825 Bristol 
St., Nicetown, Philadelphia 40, 
Pa. Catalogue descriptive of com- 
bination right- and _ left-hand 
turning tools which take the place 
of fourteen separate tools. Cir- 
cular on new R and L universal 
toolpost, tap- and _ die-holders, 
floating drill holders, back-rest 
holders for turrets, and knurling 
2 


Variable-Speed Drives and 
Controls 


REEVES PULLEY Co., Columbus, 
Ind. Bulletin GN-487, entitled 
“Reeves Automatic Production 
Control,” describing Reeves hy- 
draulic automatic control, mechan- 
ical automatic control, and dif- 
ferential automatic control, as 
well as various speed indicating 
3 


Fluorine Corrosion 
INTERNATIONAL NICKEL Co., 
INc., 67 Wall St., New York 5, 


N. Y. Technical report on fiu- 
orine corrosion, discussing high- 
temperature attack on metals by 
fluorine and by hydrogen fluoride, 
and the resistance of nickel, 
Monel, and other materials to 
these corrosive agents at various 
4 


Precision Tool-Room Lathes 
and Turret Lathes 

SouTH BEND LATHE WORKS, 
3883 E. Madison St., South Bend 
22, Ind. General catalogue 100-G 
(64 pages), containing illustra- 
tions and specifications covering 
all the major products of the com- 
pany, including precision quick- 
change gear and tool-room lathes, 
turret lathes, and the new South 
Bend precision drill press. .......... 5 


Machining Meehanite 
Castings 

MEEHANITE METAL CORPORA- 
TION, Pershing Square Bldg., New 
Rochelle, N. Y. Bulletin 29, en- 
titled “How to Machine Meehan- 
ite Castings,” containing data on 
feeds, speeds, depths of cut, type 
of tool, etc., to be used in machin- 
ing different types of Meehanite 
castings on machine tools. .......... 6 


Die-Casting Machines 
HYDRAULIC PRESS Co., 
1042 Marion Road, Mount Gilead, 
Ohio. Bulletin 4803, entitled “For 
Low-Cost Metal Parts,” discussing 
the advantages of hydraulic die- 
casting for producing precision 
metal parts, and describing sub- 
merged-plunger and cold-chamber 


types of hydraulic die-casting © 


7 


Magnetic Equipment 
DINGS MAGNETIC SEPARATOR 
Co., 4740 W. McGeogh Ave., Mil- 


waukee 14, Wis. Bulletin B-1205A, 
descriptive of high-intensity Per- 
ma-Plate Alnico magnets for re- 
moving tramp iron from various 
materials. Bulletin B-1003A, on 
electromagnetic concave rolls for 
high-speed handling of steel and 
8 


Aeronautical Materials 
Specifications 

HELI-CoIL CORPORATION, 47-23 
Thirty-fifth St., Long Island City 
1, N. Y. Sheets containing aero- 
nautical materials specifications 
Nos. 7245 and 7247, approved by 
the SAE, for Heli-Coil screw 
thread inserts in corrosion-resist- 
ant steel and in bronze, respec- 
9 


Contour Sawing Machines 
DoALL Co., Des Plaines, IIl. 
Catalogue entitled “They Cover 
the Field,” describing thirteen 
high-speed DoAll “Zephyr” con- 
tour band-sawing machines, in- 
cluding models ranging from 425 
pounds weight with 16-inch throat 
to 5640 pounds with a 60-inch 
10 


Universal Tester 


W. C. DILLON & Co., INC., 5410 
W. Harrison St., Chicago 44, II. 
Bulletin L, descriptive of the Dil- 
lon Model L universal tester, a 
precision instrument for testing 
the tensile strength of materials 
from a few pounds to 160,000 
pounds per square inch. ............ 11 


Permanent Magnetic Drum 
Separators 

ERIEZ MF6. Co., 553 E. 12th St., 
Erie, Pa. Bulletin 601, illustrat- 
ing and describing a new line of 
non-electric permanent magnetic 
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QUESTION: 
WHAT PRESS BUILDER Do || 
YOU THINK OF FIRST FOR 
ENGINEERING COUNSEL ON 
A PRESSED METAL PROBLEM? 


BLISS. 
COMPANY 
COMPANY B 


COMPANY E 
OTHERS 


How press users voted on this vital question 


These returns from a recent impartial survey, conducted 
among press users ranging from the smallest to the largest 
companies, tell the story in ballots—“BLIss”—by a wide 
margin. 

Such overwhelming preference for “BLISS” is confirmed 
on pressed-metal production lines everywhere. Let’s look 
at just a few case examples: 


97% of Hudson Motor’s presses are Bliss-built. 


100% of Florence Stove Company’s presses at the 
Lewisburg, Tenn., plant are Bliss. 


70% of Young Radiator Co.’s presses are Bliss. 


325 Bliss presses in the Murray Corporation of 
America’s plants. 


318 Bliss presses at Stewart-Warner. 


This continuing vote of confidence for Bliss equipment is 
duplicated in every major pressed-metal producing in- 
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dustry. It’s so because at Bliss, a 90-year fund of press- 
building and stamping knowledge is continually at work 
developing the ways and means of increasing productivity 
of both operator and machine. You see the end results in 
modern, easy-to-operate equipment with automatic feed- 
ing, indexing and ejecting features along with longer die 
life and reduced maintenance. 

Bliss engineers are actively engaged, too, in solving the 
new problems in the field of light metals and powder met- 
allurgy, where the factors governing the forming, forging, 
drawing and stamping of steel, copper and brass do not 
apply. 

You can put this pressed-metal knowledge to work by 
sending for a Bliss sales engineer today. 


See our Catalog in Sweets or write for Bulletin 35-B 


E. W. BLISS COMPANY, DETROIT 2, MICHIGAN 


Mechanical and Hydraulic Presses, Rolling Mills, Container Machinery 


A section of the engi- 
neering department 
at Bliss’ Toledo plant. 


BUILDS MORE TYPES AND SIZES OF PRESSES 


BLISS THAN ANY OTHER COMPANY IN THE WORLD 


a 
| —— | 
A B | 
BUILT 
AS 
OLEDG 
| 
2 
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drum separators for the auto- 
matic removal of tramp iron from 
various materials conveyed by 
spouts, chutes, etc. 12 


Zine Die-Castings 

NEW JERSEY ZINC Co., 160 
Front St., New York 7, N. Y. 
Booklet entitled “Zine Die Cast- 
ings in Ever Widening Fields,” 
containing 63 pages of photo- 
graphs illustrating the use of 
zine die-castings in the assembly 
of 167 products in ten different 


Cabinet Forming Machines 


CYRIL BATH Co., 6955 Machin- 
ery Ave., Cleveland 3, Ohio. Cat- 
alogue C-700, illustrating many 
different types of forming and 
bending machines for manufac- 
turing metal cabinets, cases, etc. 
Also shown are press brake dies 
for bending, flanging, and bead- 
14 


Engineering Service 
CONNECTICUT TELEPHONE & 
ELECTRIC DIVISION OF GREAT 
AMERICAN INDUSTRIES, INC., Mer- 
iden, Conn. Booklet 2500, describ- 
ing the company’s machine shop 
and other facilities for designing 
and producing tools and com- 
ponent parts to customers’ specifi- 
15 


Milling Machines 


GEORGE GORTON MACHINE Co., 
1301 Racine St., Racine, Wis. Cat- 
alogue illustrating and describing 
the new Gorton No. 2 plain type 
horizontal milling machine with 
“Fullwidth” knee, designed for 
heavy cuts and maximum perform- 
ance with carbide cutters. ........ 16 


Hard-Surfacing Electrodes 
LINCOLN ELECTRIC Co., Cleve- 
land 1, Ohio. Bulletin 466, en- 
titled “Lincoln Weldirectory for 
Hard Surfacing,” containing tech- 
nical information on arc-weld sur- 
facing, and the application of 
Lincoln electrodes in this opera- 
17 


Photo-Electric Control 


PHOTOSWITCH, INC., 77 Broad- 
way, Cambridge 42, Mass. Bul- 
letin PA 478, illustrating and de- 
scribing the new Type 20DJ1 
photo-electric control for general 
industrial and machinery applica- 


tions, such as counting, conveyor 


control, inspection, ete. ............ 18 


Worm-Gear Speed Reducers 

CLEVELAND WORM & GEAR Co., 
8293 E. 80th St., Cleveland 4, 
Ohio. Bulletin entitled “More 
Horsepower per Dollar’ with 
Speedaire,” presenting case his- 
tories of typical Speedaire worm- 
gear speed reducer installations...19 


Laboratory Milling Cutters 
SEVERANCE TOOL INDUSTRIES, 
INC., 636 Iowa St., Saginaw, Mich. 
Bulletin 16-LM, containing spec- 
ifications on the line of small 
ground high-speed steel milling 
cutters for use in manufacturing 
jewelry, diesel injectors, aircraft 
parts, die-castings, etc. ............ 20 


Horizontal Boring Machines 

GIDDINGS & LEWIS MACHINE 
TooL Co., Fond du Lac, Wis. 
Loose-leaf sheets containing case 
histories on various machining 
problems handled on the G&L 
horizontal boring, drilling, and 
milling machine. 21 


Surface Grinding Machines 
BROWN & SHARPE MFG. Co., 
Providence 1, R. I. Circular con- 
taining complete specifications on 
the Brown & Sharpe Nos. 2L and 
2LB surface grinding machines 
with automatic lubrication. ...... 22 


Industrial Dust Collector 
AGET-DETROIT Co., 317 Main 
St., Ann Arbor, Mich. Bulletin 
containing specifications and ra- 
tings covering Midget Model 335 
Dustkop dust collector and recom- 
mendations for its installation on 
small grinders and sanders. ....23 


Hydraulic Stretch-Forming 
Machines 

HUFFORD MACHINE WORKS, 
INC., Redondo Beach, Calif. Bul- 
lettin DGE 1148, describing 
stretch-forming operations and 
various models of stretch-forming 
24 


Materials-Handling Equipment 

AMERICAN MACHINE & FOUN- 
DRY Co., 485 Fifth Ave., New 
York 17, N. Y. Folder descriptive 
of the “Lowerator,” which auto- 
matically raises and lowers mate- 
rials to the working level. ........ 25 


Tool-Room Supplies 
NORTHWESTERN TOOL & ENGI- 

NEERING Co., 117 Hollier Ave., 

Dayton 3, Ohio. Circular listing 


various tool-room supplies made 
by this company, including T-nut 
and stud sets, step block sets, jig 
and fixture parts, and screws...26 


Double-Ram Broaching 
Machine 


LAPOINTE MACHINE TOOL Co., 
Hudson, Mass. Folder presenting 
specifications and new design 
features of the company’s double- 
ram variable-speed hydraulic sur- 
face broaching machine. ............ 27 


High-Speed Steel Symbols 
GORHAM TOOL Co., 14400 Wood- 
row Wilson Ave., Detroit 3, Mich. 
Sixth edition of a booklet contain- 
ing classification and symbols for 
the identification of high-speed 
steels; includes trade names of 
different companies’ products...28 


Diamond-Impregnated Drills 

FISH-SCHURMAN CORPORATION, 
230 E. 45th St., New York 17, 
N. Y. Circular DT330, on “Steel- 
set” diamond-impregnated drills 
for drilling presintered cemented 
carbides, glass, ceramics, and 
other non-metallic materials.....29 


Industrial Measuring 
Microscope 

R. Y. FERNER Co., 110 Pleasant 
St., Boston 48, Mass. Booklet de- 
scriptive of the Cooke Works 
measuring microscope suitable for 
a wide range of applications, in- 
cluding very large work. .......... 30 


Curved-Tooth Files 

AMERICAN SwIss FILE & TOOL 
Co., Elizabeth 1, N. J. Bulletin 
listing a complete line of more 
than 150 different shapes, cuts, 
and sizes of milled, curved-tooth 
files for metals, alloys, and hard, 
non-metallic substances. ............ 31 


Machine Parts and 
Accessories 

GEORGE F. BuB & SON, 11403 
Madison Ave., Cleveland 2, Ohio. 
Catalogue 49, listing standard 
parts and accessories for tools and 
machinery, such as knobs, screws, 
washers, keys, ete. 32 


Electric Furnaces 

C. I. HAyYEs, INC., 163 Baker 
St., Providence, R. I. Catalogue 
110, entitled “Hayes ‘Certain Cur- 
tain’ Electric Furnaces,” describ- 
ing controlled-atmosphere elec- 
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Milling Machines 

CINCINNATI MILLING MACHINE 
Co., Cincinnati 9, Ohio. Catalogue 
M-1662, illustrating and describ- 
ing the design features of Cin- 
cinnati Nos. 2ML and 2MI mill- 
34 


Vertical Indexing Machines 
DAvVIs & THOMPSON Co., 6411 
W. Burnham St., Milwaukee 14, 
Wis. Bulletin 160, outlining the 
features of construction of the 
Davis & Thompson “Roto-Matic” 


vertical indexing machines. ...... 35 


Machine Tool Drives 
ALLIS-CHALMERS MF6. Co., Mil- 
waukee 1, Wis. Pamphlet illus- 
trating applications of Allis- 
Chalmers motors, drives, controls, 
and coolant pumps on various 
types of machine tools. ............ 36 


Drilling Machines 

SIBLEY MACHINE & FOUNDRY 
CORPORATION, South Bend 23, 
Ind. Catalogue 68, describing 
the improved features of the 
Sibley Models D-24 and D-28 
drilling machines. 37 


Chain Sprocket Data 
CULLMAN WHEEL Co., 1348 W. 
Altgeld St., Chicago, Ill. Catalogue 
48, containing 80 pages of data 
on roller block and silent chain, 
as well as chains on reducers and 
punch-press drives. 38 


Precision Feed Controller 
NATIONAL PNEUMATIC Co., In- 

dustrial Division, Rahway, N. J. 

Bulletin DC-208, descriptive of a 


new precision auxiliary control 
for feeding mechanisms, known 
as the “Power Check.” .............. 39 


Industrial Thermometers 

W. C. DILLON & Co., INC., 5410 
W. Harrison St., Chicago 44, IIl. 
Bulletin T, outlining the features 
of the new Dillon stainless-steel 
thermometer, with heat-resistant 
dial, for industrial use. ............ 40 


Induction Heaters 

ELECTRIC ARC, INC., 152-162 
Jelliff Ave., Newark 8, N. J. Cir- 
cular listing induction heaters 
and control instruments for pre- 
heating before welding and stress 
relieving after welding. ............ 41 


Carbide Die and Wear Parts 

METAL CARBIDES CORPORATION, 
Youngstown, Ohio. Catalogue 48- 
WP, containing 36 pages of in- 
formation on carbide die and wear 
parts, including engineering and 
42 


Sheet-Feeding Tables 

LYON - RAYMOND CORPORATION, 
7153 Madison St., Greene, N. Y. 
Bulletin 261, describing the use 
of hydraulic elevating tables for 
transporting and feeding strips 
43 


Inclinable Punch Presses 
L&J PRESS CORPORATION, Elk- 
hart, Ind. Folder L-8, briefly de- 
scribing the L&J line of open- 
back, inclinable punch presses...44 


Dial-Feed Tables 


A. K. ALLEN Co., 495 Wythe 
Ave., Brooklyn 11, N. Y. Circular 


illustrating and describing the 
Allen new model double-acting 


Helium Shielded Arc-Welding 

AIR REDUCTION SALES Co., De- 
partment 2328, 60 E. 42nd St., 
New York 17, N. Y. Reprint of 


an article “How to Use Helium 
Shielded-Are Welding.” ............ 46 


Electric Laboratory Furnaces 

COOLEY ELECTRIC MFG. CORPO- 
RATION, 38 S. Shelby St., In- 
dianapolis, Ind. Bulletin 484A, 
describing the new line of Cooley 
electric laboratory furnaces. ....47 


Trucks 


YALE & TOWNE MFG. Co., 4530 
Tacony St., Philadelphia 24, Pa. 
Bulletin 2412, containing data on 
the company’s “Power Giant” 
fork and ram trucks. ................ 48 


Reconditioning of Carbide 
Cutting Tools 

RUTLAND TOOL SERVICE, 13006 
Greeley Ave., Detroit 3, Mich. 
Circular on the reconditioning of 
carbide cutting tools. ................ 49 


Cutting Fluid 

CINCINNATI MILLING MACHINE 
Co., Cimcool Division, Cincinnati 
9, Ohio. Circular listing the char- 
acteristics and advantages of 
Cimcool cutting fluid. ................ 50 


Grinding Machines 

BOWEN GRINDERS, INC., Beloit, 
Wis. Bulletin explaining the basic 
principle of construction and ap- 
plication of the new Bowen 
51 


To Obtain Copies of New Trade Literature 


listed in this section (without charge or obligation), fill in below the publications wanted 
using the identifying number at the end of each descriptive paragraph; detach and mail 
within three months of the date of this issue (February, 1949) to MACHINERY, 
148 Lafayette Street, New York 13, N. Y. , 


| No. No. No. No. No. No. No. No. No. No. | 
; [This service is for those in charge of shop and engineering work in manufacturing plants. ] 
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The Best on Broaching 


Our whole staff is agog about 
the articles on broaching to be 
published in March and April 
MACHINERY. They are so excep- 
tional that we can’t resist brief- 
ing you—after all, you wouldn’t 
want to miss the best treatment 
on broaching that has come any- 
body’s way in many a year. As 
you know, there are many fac- 
tors entering into the design of 
surface broaches which cannot 
be combined for mathematical 
calculation (variables such as 
the broaching machine, material 
to be broached, its shape and 
general condition, as well as 
toolmaking facilities and meth- 
ods). Dr. Artur Schatz of Wup- 
pertal, Germany, has written 
two articles describing these 
factors, their relationship to 
each other, and their combined 
influence on good broach design. 
Each article tabulates the vari- 
ous factors that must be consid- 
ered for different types of sur- 
face broaches and_ different 
broaching operations. So be alert 
for “Important Factors in the 
Design of Surface Broaches.” 


A Book is Born 


In January, The Industrial 
Press introduced on the market 
a most comprehensive book en- 
titled “Mathematics at Work.” 
Lineally speaking, we felt very 
close to this book—it was writ- 
ten about six feet away from our 
desk by one of MACHINERY’S as- 
sociate editors. Optically speak- 
ing, we watched the author, 
Holbrook L. Horton, cope with 
difficult problems for approxi- 
mately three years, searching 
for their clear, simple presenta- 
tion and proving their accuracy 


By E. Ss. Ss. 


on an electric computing machine 
that sounded like a _ diligent 
seamstress. Tangentially speak- 
ing (basking in a mathematical 
orbit influences one’s vocabu- 
lary), our attention was next 
held by the planning for the 
typography of the book, proof- 
reading, indexing, selecting the 
jacket design, color of the cover, 
and so on. Then on Christmas 
Eve, the first bound copy arrived 
at Mr. Horton’s desk and with 
it the great satisfaction of see- 
ing one’s work in solid form. 


Labor Advice in Stone 


The training of youths for 
craftsmanship through some 
form of apprenticeship dates 
back to 2100 B.C., the date of 
the Babylonian Code of Hammu- 
rabi, which made explicit provi- 
sion that artisans teach their 
crafts to youths. — William F. 
Patterson, Director Bureau of 
Apprenticeship, U. S. Depart- 
ment of Labor. 


Enterprising Salesman Turns 
Counsel into Currency 


O happy day when, feeling 
that you must be doing good in 
the dissemination of advice you 
find that you have done good. 
Which is all an introduction to 
the following incident wherein 
the Metaloc Company of Long 
Island City distributed copies of 
the Sales Engineer articles 
(written monthly by Bernard 
Lester) to their salesmen and 
somewhat later “noticed that one 
salesman in particular, whose 
volume was just normal, sudden- 
ly began producing good volume. 
When he was asked what brought 
this on, the salesman stated that 


NDS 


after he had read the article in 
MACHINERY telling how a sales- 
man should plan his approach 
before he went in to see a pros- 
pect, he changed his sales tactics 
to suit the suggestions, and, he 
too, was quite surprised with the 
results. ... This same salesman 
just won the monthly prize for 
bringing in the greatest, number 
of new customers and the great- 
est volume for the month.” 


Down Their Alley 


The Bureau of Apprenticeship 
in Washington, it seems, greeted 
the editorial published in July 
MACHINERY “Apprentice Train- 
ing as an Aid to National Se- 
curity” with so much enthusiasm 
(the self-same words) that they 
ran off copies for distribution 
to their entire staff, including 
300 field representatives, as well 
as to members of the newly or- 
ganized National Metal-Working 
Apprenticeship Committee. 


Fancy Figures (Numeral) 


The Ohmite Mfg. Co. recently 
received a bill for advertising 
amounting to $89,800,000. Fast 
as the human eye can travel, the 
invoice was looked over, then 
the accountant figured it up on 
the Chinese rate of exchange, 
251,500 to 1 and OK’d the bill 
of $35.70, submitted from their 
representative in China. 


File Cabinet in Goldfish 
Bowl ? 


From an Indian correspond- 
ent: “It is only recently I have 
succeeded in fishing out your es- 
teemed address. I am very eager 
to subscribe to your valuable 
journal...” 
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California, Oregon, and 
Washington 


LINDBERG ENGINEERING Co., Chicago, 
Ill., has established a West Coast 
office at 5531 S. Vermont St., Los 
Angeles, Calif. Sruarr K. OLiver. 
formerly in charge of the Cleveland 
office, has been named manager of 
the new office, which will serve the 
states of California, Oregon, and 
Washington. 


GEOMETRIC Toon Co., New Haven 15, 
Conn., has appointed J. E. HAseLtinr 
& Co., Second Ave. and Ash St., Port- 
land 4, Oreg., with branches at 
Seattle and Spokane, Wash., distrib- 
utor for the company in the states of 
Oregon, Washington, Montana, and 
Idaho. 


RAYBESTOS-MANHATTAN, INc., has 
opened a new warehouse and office 
at 314 Occidental Ave., Seattle, 
Wash., where a complete stock of in- 
dustrial rubber products will be car- 
ried. Russet, G. HEUMAN will be in 
charge of the new office. 


Illinois 


Leo E. Jacogs has resigned as ex- 
ecutive vice-president and director of 
Charles H. Besly & Co., Chicago, II1., 
to become president of the ‘litan Ab- 
rasives Co., also of Chicago. ALBERT 
J. DoERMANN, formerly president of 
the Titan Abrasives Co., has been 
elected chairman of the board. K. Y. 
TAYLOR, previously vice-president in 
charge of manufacturing of the Besly 


Phow nuenne 


organization, has been appointed ex- 
ecutive vice-president of the com- 
pany, succeeding Mr. Jacobs. Evprerr 
Appoms, formerly sales promotion 
manager, has been made a_ vice- 
president of the company. 


Brack & DECKER Co., Towson, 
Md., announces that its Chicago sales 
and service station has been moved 
to a new building at 1100 W. Jackson 
Blvd., where double the previous 
facilities are available. R. G. Horner 
is branch manager. 


Bruce E. Horst has been appoint- 
ed sales representative for the Bar- 
ber-Colman Co., Rockford, Ill., in the 
Rockford territory, handling machine 
tools, hobs, cutters, and reamers. He 
succeeds E. J. BENESCH. 


AMERICAN FLEXIBLE CoupLinG Co.. 
Erie, Pa., has appointed Enrer & 
KinsEy, 327 S. La Salle St., Chicago 
4, Ill., selling agents for the com- 
pany’s line of flexible couplings and 
gear type couplings. 


WILLIAM Srymour, Jr.. has been 
elected vice-president and C. L. 
Harpy assistant vice-president of 
Joseph T. Ryerson & Son, Ince., Chi- 
cago, Illk THomas G. has 
been made secretary. W. A. ReppatH 
has been appointed manager of the 
Philadelphia plant of the company, 
succeeding C. L. Harpy. The Phila- 
delphia plant has recently undergone 
changes that will practically double 
its capacity. A full line of hot-rolled 
and cold-finished steel is carried in 
stock at Philadelphia. 


(Left) William Seymour, Jr., Vice-president, Joseph T. Ryerson 


& Son, Inc. 


(Right) C. L. Hardy, Assistant Vice-president 
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FAIRBANKS, Morse & Co., Chicago 
25, announces the following 
changes in the Sales Division: O.O. 
Lewis, assistant sales manager, has 
been promoted to sales manager; 
Harry L. HiILLteary, manager of the 
St. Louis branch, has been made 
assistant sales manager of the com- 
pany, with headquarters in Chicago; 
L. A. WrEEM, manager of the Pump 
Division, has been transferred to St. 


’ Louis, succeeding Mr. Hilleary. 


H. S. HunckKE & Co., 230 W. Huron 
St., Chicago 10, Ill, has been ap- 
pointed representative in northern 
Illinois and Iowa for the GorHAM 
Toot Co., Detroit 3, Mich. 


Indiana 


STranwoop W. Sparrow been 
elected president of the Society of 
Automotive Engineers for 1949. Mr. 
Sparrow is vice-president in charge 
of engineering of the Studebaker 
Corporation, South Bend, Ind. His 
engineering career closely parallels 
the history of the automotive indus- 
try since his graduation from Wor- 
cester Polytechnic Institute in 1911. 
Mr. Sparrow resigned as chief of the 
Automotive Power Plant Section of 
the National Bureau of Standards in 
1927 to join the Studebaker Corpora- 
tion in the field of engine research. 
Later he became chief research engi- 
neer, and during World War II, de- 
voted practically all of his time to 
Studebaker’s aviation project, which 
was the building of the Wright Cy- 
clone engine for our military ser- 
vices and those of our allies. 


R. E. Wurinrey, formerly superin- 
tendent of the Link-Belt Dodge plant 
at Indianapolis, Ind., has been ap- 
pointed to the newly created position 
of! assistant general manager of that 
plant. L. C. HEINLEIN, previously as- 
sistant superintendent, has been ap- 
pointed superintendent of the plant. 


L.G.S. Spring CLurcH CORPORATION, 
Division CURTISS-WRIGHT CORPORA- 
TION, Indianapolis 6, Ind., has ap- 
pointed the following new sales 
agents: L. R. TwyMAN & ASSOCIATES, 
Fisher Bldg., Detroit 2, Mich., and 
VAN RIPER ENGINEERING, INc., 4 Sta- 
tion Square, Rutherford, N. J. 


LANpIsS Toot Co., Waynesboro, Pa., 
manufacturer of precision cylindrical 
grinding machines, announces the 
opening of a direct sales and service 
office in Indianapolis at 709 E. 38th 
St. A. J. Jones will be in charge as 
district manager. 
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* “Freedom from flaw or defect; firmness, strength, trustworthiness,.’’ Webster 


Cemented carbide tools have been a boon to metal-working 
industries in their ability to increase production and decrease 
costs. To do this consistently and at minimum expense for 
maintenance, they must have soundness and uniformity. These 
properties are attained to a marked degree in Kennametal by 
distinctive processing and precise laboratory control through- 
out every stage of manufacture—from refinement of raw 
materials to sintering of finished product. 


A sound, close-grained physical structure, free from porosity, 
characterizes all Kennametal compositions—a guarantee of 
uniform hardness and strength. Superior tool performance is 
therefore obtained. Reliability and durability are outstanding. 


- There are eight different grades of Kennametal, and a wide 
range of tool sizes from which to make selection for specific 
machining requirements, as listed in Catalog 48. You can buy 
Kennametal tools and blanks with assur- 
ance of highly satisfactory service. They 
are all efficient performers—money 
savers on production and maintenance. 


Money— important tool of industry and trade—is an instrument 
for accurately evaluating the worth of goods and services in 
exchange activities only as it remains firm and trustworthy. 


For 15 years we have had “managed” currency, and with 
it has come uncontrollable inflation. Dollars are plentiful, but 
“porous”. The cost of living—for families and business con- 
cerns—has skyrocketed. Uncertainty prevails. 


Return to sound money—an honest medium of exchange*— 
will help stabilize our economy, put a curb on the potentially 
infinite use of currency, automatically check inflation and 
dangerous expansion of credit, and restore confidence. In- 
dividuals can then know with certainty the worth of earnings 
and savings; businessmen will be enabled to continue worth- 
while enterprises with assurance. Palliatives may ease the 
pain of economic ills, but sound money is an effective cure. 


KENNAMETAL Suc... 


KENNAMATIC 
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lowa, Minnesota, and 
Missouri 


M. Paut WAHLUND MECHANICAL 
LABORATORY, Which is engaged in tool, 
die, and machine work, product de- 
velopment and manufacturing, an- 
nounces that it has purchased the 
UniquE Mre. Co., of Omaha, Neb., 
maker of production tools and attach- 
ments for small lathes. The new 
business will be operated as a divi- 
sion of the Wahlund Laboratory. The 
company has also announced that it 
has recently moved from its former 
location at 4724 N. 39th St., Omaha, 
Neb., into a new plant at Grant, 
Iowa. 


Patnvut Co., Irvington, N. J., man- 
ufacturer of lock-nuts and fasteners, 
has appointed A. A. Gusrarson, 2580 
University Ave., St. Paul 4, Minn., 
representative of the company in the 
Minnesota and Iowa territories. 


CoLtumBIA STEEL Co., Chicago 
Heights, Ill., announces the appoint- 
ment of GirperT R. JARMAN aS dis- 
trict sales manager of the St. Louis 
territory, with office at 817 Arcade 
Bldg., St. Louis, Mo. 


Michigan 


JosePH F. Lask has been appointed 
general manager of the Modern Col- 
let & Machine Co., Ecorse, Mich., and 
JoHN L. Braprorp has been made 
sales manager. Mr. Lask has been 
connected with the automotive, tool, 
and machinery industries in Michi- 
gan since 1912. He resigned as fac- 
tory manager of the Gairing Tool Co. 
to go to the Modern Collet & Ma- 
chine Co. Mr. Bradford has been a 
factory representative with the com- 
pany since 1945. 


ARTHUR M. Swicert has been ap- 
pointed vice-president in charge of 
all manufacturing operations of the 
Universal Products Co., Inc., 6455 
Kingsley Ave., Dearborn, Mich., man- 
ufacturer of universal joints and 
propeller shafts. Mr. Swigert was 
previously works manager of the In- 
galls Shipbuilding Corporation, Pas- 
cagoula, Miss. 


GENERAL ELeEctrIc Co., Schenectady 
5, N. Y., announces that the appara- 
tus department has established a 
separate sales district for the state 
of Michigan, with headquarters in 
Detroit. A. R. Hines has been named 
manager of the new district, with 
V. J. SNypER and C. M. DuNN as as- 
sistant managers. 


Puiuip J. LINDNER, since 1940 chief 
engineer of the Hydraulic Press Mfg. 
Co., Mount Gilead, Ohio, has been 
appointed head of the company’s De- 
troit branch sales office at 2842 W. 
Grand Blvd. 


Milton J. Steffes, Recently 
Appointed General Sales Man- 
ager of Super Tool Co. 


Mitton J. Sterres has been ap- 
pointed general sales manager of the 
Super Tool Co., 21650 Hoover Road, 
Detroit 13, Mich. Mr. Steffes has 
been connected with the company for 
seven years in the capacity of field 
engineer, and recently had 
charge of the concern’s carbide tool 
research program. Mr. Steffes suc- 
ceeds Harotp E. Brrry, who has been 
obliged to curtail his activities on 
account of ill health. In the future, 
Mr. Berry will serve as advertising 
manager and consultant on sales. 


MarveL Toot & MACHINE Co., St. 
Clair, Mich., has appointed G. Henry 
Keeron, 6432 Cass Ave., Detroit, 


Gordon P. Molsen, Recently 

Appointed Sales Manager of 

Chuck and Machine Tool Div- 
sion, Whiton Machine Co. 
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Mich., exclusive Michigan represent- 
ative for the sale of Marveco live 
centers. 


OvaL TooL AND CORPORATION 
announces its removal to new and 
larger quarters at 8061 Lynch Road, 
Detroit 5, Mich. 


New England 


ALEXANDER S. KELLER, vice-presi- 
dent and manager of foreign sales 
of Pratt & Whitney, Division Niles- 
Bement-Pond Co., West Hartford 1, 
Conn., has accepted the post of 
Senior Industry Officer in the Nether- 
lands Mission of the Economic Co- 
operation Administration. The com- 
pany is granting Mr. Keller a year’s 
leave of absence to permit him to 
take up this assignment. In the 


©Fabian Bachrach 
Alexander S. Keller, Recently 
Appointed Senior Industry Of- 
ficer in the Netherlands Mission 
of the Economic Cooperation 
Administration 


capacity of Senior Industry Officer, 
Mr. Keller will be the representative 
of the U. S. Government under Dr. 
Alan Valentine, chief of the Mission 
and president of the University of 
Rochester. It will be Mr. Keller’s. 
duty to administer to industrial 
phases of the European Recovery 
Program in the Netherlands and 
Netherlands Indies. Harry REICHERT 
will serve as acting manager of 
foreign sales during Mr. Keller’s. 
absence. 


Gorpon P. MoLseN has been ap- 
pointed sales manager for the Chuck 
and Machine Tool Division of the 
Whiton Machine Co., New London, 
Conn., manufacturer of lathe chucks, 
centering and gear-cutting machines,. 
and steam turbines. 


a 
4 
: 
by 
a 
de: 
— 
a 
: 


ARC WELDING CUTS COST 43% 
..ebuilds a stronger product 


By A. D. NEAL, 
Works Manager 
B. F. Avery & Co. 
Louisville, Kentucky 


To avoid structural failures caused 
by striking hidden stumps or stones 
has been a major problem in the 
development of farm tractors and 
implements. By converting to welded 
design on key parts like axles and 
wheels, manufacturing has been 
simplified and field breakdowns 
virutally eliminated. 


IMPROVES DURABILITY 


Experience shows that the welded 
designs have greater strength as well 
as exceptional resilience to severe 
mechanical shocks. Building the 
component parts from fabricated 
steel also eliminates the chance for 
any difficulties through inconsisten- 
cies in cast metals. Thus, with welded 
design, greater product dependability 
is achieved to meet unknown and 
abnormal operational needs. 


SIMPLIFIES MANUFACTURE 


Substantial savings in manufacturing 
costs result in fabricating our tractor 
and implement parts with arc weld- 
ing. Less material is required since 
components are stamped from steel 
plate or machined from bar stock 
with high speed equipment. Arc 
welding is done on simple, quick 
operating swing-type fixtures per- 
mitting fast downhand welding. On 
most jobs, no further machining is 
required after welding. 


Fig. 1. Weight reduced 30% . . . cost cut 43%. Present design, all welded steel front axle. Has 
pressed steel channel frame and steel spindle housings. Inset shows former construction 
of cast steel. 


Fig. 2. Stronger and more durable all welded 
steel front wheel for farm tractor now used. 


Fig. 3. Former construction had cast steel 
hub welded to rolled steel rim. 


Fig. 4. Cost cut 62% . . . weight down 69%. Weld-fabricating a front tractor wheel. Com- 
ponent parts shown on table are located in simple fixture for welding. 


The above is published THE LINCOLN ELECTRIC COMPANY interest of progress 


Machine Design Studies available to engineers and designers. Write The Lincoln Electric Company, Dept. 22, Cleveland 1, Obio. 
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AMERICAN Co., Southbridge, 
Mass., has recently purchased a six- 
acre tract of land at Stamford, Conn. 


The property includes a_ building 
containing 13,000 square feet of floor 
space, which will be remodelled to 
house a research laboratory as part 
of the company’s research program. 
The activities to be conducted in the 
new laboratory will supplement the 
research carried on at the company’s 
headquarters in Southbridge and at 
the scientific instrument division in 
Buffalo, N. Y. 


AMERICAN STEEL & WIRE Co., Rock- 
efeller Bldg., Cleveland 13, Ohio, an- 
nounces the following changes in the 
operating personnel of the Spring 
Mill and Rail Bond Division of the 
company at South Works, Worcester, 
Mass.: RAyMOoND E. Tipserrs has 
been named division superintendent, 
succeeding Harry F. CLarKE, who 
has resigned; J. ELMENDORF 
has been appointed chief spring en- 
gineer; and Erick R. Karson has 
been made division supervisor, pro- 
duction planning. 


RocerR HuBBELL has been appointed 
district sales engineer for the 
Threadwell Tap & Die Co., Green- 
field, Mass. He will cover the New 
England territory, making his head- 
quarters at Needham, Mass., just 
outside of Boston. 


New Jersey 


RicHARD M. SoMErRS has been made 
chief engineer of the Ediphone Divi- 
sion of Thomas A. Edison, Inc., West 
Orange, N. J. He has been connected 
with the company since 1928, former- 
ly serving as chief engineer and fac- 
tory superintendent of the Lamp Di- 
vision. Since 1936, he has been assis- 
tant chief engineer of the Ediphone 
Division. Mr. Somers __ succeeds 
SAMUEL C. LANGLEY, who will assume 
the duties of consulting engineer. 


De Lava STEAM TURBINE Co., Tren- 
ton, N. J., recently announced the 
following executive changes: HENRY 
W. Jounson is retiring as vice-presi- 
dent in charge of manufacturing, but 
will continue as director and a mem- 
ber of the executive committee; C. 
RicHarpD WALLER has been named 
vice-president and director for engi- 
neering and H. G. BAver has been 
elected vice-president and executive 
engineer. 


A. H. Lunprius has been appointed 
plant manager of the Clark Township 
plant of the Hyatt Bearings Divi- 
sion, General Motors Corporation, 
Harrison, N. J., succeeding J. C. 
Henny, who retired on January 1. 
Mr. Lundius was previously assis- 
tant plant manager at the Clark 
Township plant. 


Haroitp F. Smippy has been elected 
a vice-president of the General Elec- 
tric Co., with headquarters at Bloom- 
field, N. J. He will continue to serve 
as general manager of both the air- 
conditioning and chemical depart- 
ments of the company. 


FRANK J. WHELAN, vice-president 
of the Worthington Pump & Machin- 
ery Corporation, Harrison, N. J., has 
been placed in charge of the sale of 
welding positioners and turning rolls 
manufactured at the corporation’s 
Dunellen, N. J., works. 


BerNARD H. McGutngss, for three 
years works manager of the Passaic, 
N. J., plant of Hewitt-Robins, Inc., 
materials-handling machinery man- 
ufacturer, has been appointed vice- 
president of the company’s Robins 
Conveyors Division. 


New York 


Leo B. Grant has been appointed 
manager of the New York sales office 
of the Dow Chemical Co., Midland, 
Mich., succeeding E. DorLanp, 
who died last May. Mr. Grant had 
been associated for twenty years 
with the Magnesium Division of the 
company in Midland before joining 
the executive staff of the New York 
office about a year ago. 


Forp INSTRUMENT Co., INc., 31-10 
Thomson Ave., Long Island City 1, 
N. Y., has merged into its parent 
company, the SPERRY CORPORATION, 
and hereafter will be known as the 
Ford Instrument Co. Division of the 
Sperry Corporation. 


M. J. L. ScHULTE has been made 
general sales manager of the Stow 
Mfg. Co., Binghamton, N. Y. Prior 


to his present appointment, he was 
employed in a sales and administra- 
tive capacity with the Keystone Bolt 
& Nut Corporation of New York City. 


H. Criapp, Jr., formerly sales 
representative of the Engineered 
Castings Division of the American 
Brake Shoe Co., Rochester, N. Y., has 
been appointed sales manager: of the 
division. 


POLYTECHNIC RESEARCH AND DEVEL- 
OPMENT Co.. INc.. formerly located. at 
66 Court St., Brooklyn, N. Y., an- 
nounces the opening of new and ex- 
panded research laboratories at 202 
Tillary St., Brooklyn. 


Ohio 


Acro Etectric Co.. Cleveland, Ohio, 
manufacturer of rolling spring snap- 
action switches, has been purchased 
by a group cf Pittsburgh business- 
men, including F. Rock- 
WELL, Jr.. president of the Rockwell 
Mfg. Co. F. G. McCroskey is the 
new president of the company, while 
Frep LyNN remains. vice-president 
and general manager. 


AMERICAN STEEL & WIRE Co., sub- 
sidiary of Unirep STATES STEEL Cor- 
PORATION. Cleveland, Ohio, announces 
the establishment of a Stainless 
Steel Products Sales Division, with 
BANKS E. Eupy as manager. C. RIcH- 
ARD HOoRWEDEL will serve as assistant 
manager. 


CINCINNATI MILLING MACHINE Co., 
Cincinnati, Ohio, announces the pro- 
motion of the following men: Davip 
M. SrrRaAvUcHEN, general shop super- 
intendent since 1931, has been made 
manager of a new Special Products 


Photo Carlson 


(Left) David M. Strauchen, Manager of New Special Products Divi- 


sion, Cincinnati Milling Machine Co. 


(Right) Alfred T. Blackburn, 


General Shop Superintendent 
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MAINTENANCE ~ 
PERATIONS =. 


A RESHARPENING 


Restoring cutting edges that have been 
dulled from normal use. 


B RECONDITIONING 


= 
¢ 


1. Along with normal resharpen- 
ing, it is often necessary to “re- 
condition” broaches for correct 
cutting action. That is, ‘‘gum out’ 
between the teeth when sharpening 
has reduced chip clearance be- 
yond working limits. 


2. After several sharpenings, and 
even gumming out, it is sometimes 
economical to ‘‘re-sink’’ the entire 
form on form tools. 


C SALVAGING 


Broken broaches can often be re- 
turned to full production duty after salvaging 
operations. Broken shanks can be repaired 
by welding, broken teeth can be re-stepped 
in some cases, etc. 


Another important phase of salvaging 
is the conversion of good broaches to do 
jobs other than that for which they were 
originally designed. If engineering or 
production changes prohibit the use of 
present broaching tools, perhaps they can 


be converted to do other operations. 
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Ever since we designed and made the first set of 
broaches at Detroit Broach, we have welcomed broaches 
that were returned to us for maintenance, whether re- 
sharpening, reconditioning or salvaging was required. 
It is just as important to us to keep broaches “‘on the job”’ 
as it is to design, make and deliver new ones. There are 
advantages to you, too! 


To perform any one of the three broach mainten- 
ance operations—they’re defined at the left—requires 
proper equipment, inspection facilities and knowledge 
of broach design. Every broach returned to us should 
naturally be accompanied by instructions from the 
customer. In the light of these instructions it will be 
inspected by one of our engineers. He determines 
whether or not it is advisable to repair the tool—some- 
times it is most economical not to—and if it is advisable, 
designates what operations are required. These opera- 
tions are then performed on equipment selected for that 
purpose—by men skilled in broach maintenance. Finally, 
the broach is inspected on the finest and most complete 
broach inspection equipment available . . . following the 
same detailed inspection procedure used on new broaches. 


Many of our customers have always taken advan- 
tage of this service because it-has proven to save them 
money. We suggest that you do, too. . . to guarantee the 
ultimate in broaching production at lowest over-all 
tool cost. 


DETROIT COMPANY 


20201 SHERWOOD AVE. DETROIT 12, MICH. 
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(Left) George W. Binns, Head of New Developments, Cincinnati 


Milling Machine Co. 


(Right) John B. Elfring, Manager of Produc- 


tion Control, Time Study, Planning, and Tool Design 


Division; ALFRED T. BLACKBURN be- 
comes general shop superintendent; 
GrorRGE W. Binns has been appointed 
head of new developments; JoHN B. 
ELFRING has been advanced from 
head of the tool design department 
to manager of production control, 
time study, planning, and tool de- 
sign; Harotp THomMAs has been pro- 
moted from assistant to head of tool 
design; and Frep Mriter has been 
advanced from supervisor of plant 
No. 2 to assistant general superin- 
tendent. 


RoBERT HUTCHINSON has been ap- 
pointed application engineer in the 
central district for Kennametal, Inc., 
Latrobe, Pa., manufacturer of ce- 
mented-carbide tools. Mr. Hutchin- 
son’s headquarters will be at 860 
Hanna Bldg., Cleveland, Ohio. 


GreorceE A. DANIELS has been ap- 
pointed secretary and treasurer of 
the Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio, succeeding W. C. BAtcH- 
ELOR, who resigned on January 1, 
after thirty-three years of service. 


JAMES W. Moran has been elected 
president of the Baker-Raulang Co., 
Cleveland 13, Ohio, to succeed E. J. 
BarTLETT, who has been made presi- 
dent emeritus, and who will continue 
to serve as a director. 


Pennsylvania 


C. S. Gorwats has been appointed 
quality manager of all the plants of 
SKF Industries, Inc., Philadelphia, 
Pa., manufacturers of ball and roller 
bearings. Mr. Gotwals was formerly 
superintendent of the main plant in 
Philadelphia, in which position he 
will be succeeded by CHARLES R. 
Scort, Jz., who has been in charge 


of the Machining Division since 1946. 
W. F. SHEDINGER will direct opera- 
tions of the Machining Division, in 
addition to filling his duties as head 
of the Ball Division. 


J. C. Fink has been made manager 
of the industry engineering depart- 
ment of the Westinghouse Electric 
Corporation, Pittsburgh 30, Pa. He 
has been connected with the com- 
pany since graduating from Pennsyl- 
vania State University in 1927, at 
which time he joined the Westing- 
house Student Course. 


MICHAEL N. W. DE BERARDINIS has 
been appointed manager of sales pro- 
motion and advertising for the Firth 


Michael N. W. de Berardinis, 
Manager of Sales Promotion 
and Advertising, Firth Ster- 
ling Steel & Carbide Corpn. 


Sterling Steel & Carbide Corporation, 
McKeesport, Pa. He was formerly 
with the sales promotion and adver- 
tising department of the Westing- 
house Electric Corporation. 


JAMEs J. Nexson, formerly sales 
representative for the American 
Brake Shoe Co., 230 Park Ave., New 
York 17, N. Y., has been appointed 
eastern sales manager of the National 
Bearing Division, with headquarters 
in Meadville, Pa. 


Rospert M. ARNOLD, a director of 
the Allegheny Ludlum Steel Corpor- 
ation, Pittsburgh 22, Pa., has been 
appointed a vice-president of the 
corporation. 


FLoyp Rose retired on December 
31 as chairman of the board of di- 
rectors of the Firth Sterling Steel & 


Floyd Rose, who has Retired 


as Chairman of the Board 
of Firth Sterling Steel & 
Carbide Corporation 


Carbide Corporation, McKeesport, Pa. 
Mr. Rose, who had occupied the post 
since October, 1945, will continue as 
an active member of the board. 


* * * 


Industrial Engineering Film 


An educational film entitled “Mighty 
Labors,” treating of the subject of 
industrial and management engineer- 
ing, has been produced by the In- 
dustrial Engineering College, 3309 
W. Washington Blvd., Chicago 24, Ill. 
It is designed for executives, fore- 
men, key employes, and high school 
groups. Those interested in showing 
the film can obtain further data 
from the Industrial Engineering Col- 
lege at the address given above. 
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Charles H. Gallmeyer 


Charles Henry Gallmeyer, pres- 
ident of the Gallmeyer & Livingston 
Co., Grand Rapids, Mich., manufac- 
turer of machine tools, died on 
December 31 at his home in Grand 
Rapids after a long illness. He was 
sixty-eight years of age. 

Mr. Gallmeyer was born in Grand 
Haven in 1880, and obtained his early 
education in that city. Later his 
family moved to Grand Rapids where 
he graduated from the Central High 
School in 1899. Following his gradua- 
tion from high school, he started his 
business career as a clerk with R. G. 
Dun & Co. of Grand Rapids. 

In 1908, he engaged in the whole- 
sale lumber business as a partner in 
the firm of Davidson - Gallmeyer 
Lumber Co. of Toledo, Ohio, and four 
years later sold his interest in that 
company and returned to Grand 
Rapids as treasurer of the Valley 
City Machine Works. In 1923, this 
firm merged with the Grand Rapids 
Grinding Machine Co. and the Union 
Machine Co. to form the Gallmeyer 
& Livingston Co. of which Mr. Gall- 
meyer was first named treasurer, 
subsequently becoming president. 

Mr. Gallmeyer was a prominent 
citizen in the community in which he 
lived, and was a member of various 
fraternal organizations. His passing 
will be deeply felt by the members 
of the organization that he headed 
and by his other friends in the in- 
dustry. He is survived by his wife 
and a daughter. 


CHARLES CAMERON Carr, for forty- 
four years associated with the R. K. 
LeBlond Machine Tool Co., Cincinnati, 
Ohio, died at his home in Cincinnati 


on January 8, following a long ill- 
ness, at the age of sixty-six years. 
Mr. Carr was recognized throughout 
the world as one of the leading 
authorities on gun boring and rifling 
lathes. He started at the LeBlond 
pliant as a lathe operator in 1905, 
working his way up to foreman in 
1919. Later he joined the sales de- 
partment as a field engineer, and 
represented the firm for over twenty- 
five years, travelling both in this 
country and abroad. During the last 
war, he specified equipment and esti- 
mated time required to produce Army 
howitzers and Navy rifles. 


FEBRUARY 28 — Marcu 4— Spring 
meeting of the AMERICAN SOCIETY 
FOR TESTING MATERIALS at the Hotel 
Edgewater Beach, Chicago, Ill. For 
further information, address the So- 


ciety at its headquarters, 1916 Race 
St., Philadelphia, Pa. 


Marcu 3-5— Fifth annual confer- 
ence of the AMERICAN SOCIETY OF 
TRAINING Directors at the Hotel Car- 
ter, Cleveland, Ohio. Chairman of the 
Publicity Committee, L. W. Morgan, 
Care of the Yoder Co., 5500 Wal- 
worth, Cleveland, Ohio. 


Marcu 8-10—Passenger Car, Body, 
and Production Meeting of the Socr- 
ETY OF AUTOMOTIVE ENGINEERS at the 
Book-Cadillac Hotel, Detroit, Mich. 
Secretary and general manager, John 
A. C. Warner, 29 W. 39th St., New 
York 18, N. Y. 


Marcu 10-12—Seventeenth annual 
meeting of the AMERICAN SOCIETY OF 
Toot ENGINEERS at the Hotel William 
Penn in Pittsburgh, Pa. Executive 
secretary, Harry E. Conrad, 1666 
Penobscott Bldg., Detroit 26, Mich. 


Marcu 14-17—SEVENTH PRODUCTION 
SuHow sponsored by CHIcAGo TECHNI- 
CAL SOCIETIES CoUNCIL at the Stevens 
Hotel, Chicago, Ill. For further in- 
formation, address Edward C. Bow- 
man, general manager, 8 S. Michigan 
Ave., Chicago 3, Ill. 


Marcu 28-30—Transportation Meet- 
ing of the oF AUTOMOTIVE 
ENGINEERS at the Statler Hotel in 
Cleveland, Ohio. Secretary and gen- 
eral manager, John A. C. Warner, 
29 W. 39th St., New York 18, N. Y. 


Aprit 8-22 GERMAN INDUSTRIAL 
Exuipit to be held at the Museum 
of Science and Industry, 30 Rocke- 
feller Plaza, New York City. Exhibit 
sponsored and arranged by the Joint 
Export and Import Agency in Frank- 
fort, Germany. 
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APRIL 11-12—AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS’ CONFER- 
ENCE ON THE INDUSTRIAL APPLICATION 
oF ELEcTRON TusBES in the Statler 
Hotel, Buffalo, N. Y. Headquarters 
of the Society, 33 W. 39th St., New 
York 18, N. Y. 


AprIL 11-13— Fourth annual con- 
vention and Lubrication Show of the 
AMERICAN SOcIETy OF LUBRICATION 
ENGINEERS at the Hotel Statler (for- 
merly Pennsylvania), New York City. 
Secretary, W. F. Leonard, 343 S. 
Dearborn St., Chicago 4, Il. 


Aprit 11-13— Aeronautic and Air 
Transport Meeting of the Soctery 
oF AUTOMOTIVE ENGINEERS at the 
Hotel New Yorker in New York City. 
Secretary and general manager, John 
A. C. Warner, 29 W. 39th St., New 
York 18, N. Y. 


APRIL 11-16—SrxtTH WESTERN METAL 
CONGRESS AND EXPOSITION at the 
Shrine Auditorium, Los Angeles, 
Calif. For further information, ad- 
dress National Secretary of Amer- 
ican Society for Metals, W. H. Eisen- 
man, 7301 Euclid Ave., Cleveland 3, 
Ohio. 


APRIL 25-28—FourtrH SOUTHERN 
MACHINERY AND METALS EXPOSITION 
in the Atlanta Municipal Auditori- 
um, Atlanta, Ga. Michael F. Wied], 
managing director, 267 E. Paces 
Ferry Road, N.E. Atlanta, Ga. 


May 10-13 — Eighteenth annual 
NATIONAL PACKAGING EXPOSITION in 
the Public Auditorium, Atlantic City, 
N. J. Sponsored by the American 
Management Association, 330 W. 42nd 
St., New York 18, N. Y. 


May 19-21—Spring meeting of the 
SoclETY FOR EXPERIMENTAL STRESS 
ANALysis at the Hotel Statler, De- 
troit, Mich. For further information, 
address the Society, P. O. Box 168, 
Cambridge 39, Mass. 


JUNE 27-30 — Thirty-Sixth Annual 
Convention of the AMERICAN ELECTRO- 
PLATERS Society in Milwaukee, Wis., 
with headquarters at the Schroeder 
Hotel. For further information, ad- 
dress the Society at 473 York Road, 
Jenkintown, Pa. 


JUNE 27-JuLyY 1—Annual meeting 
of the AMERICAN SOCIETY FOR TESTING 
MATERIALS at the Hotel Chalfonte- 
Haddon Hall, Atlantic City, N. J. 
Headquarters of the Society, 1916 
Race St., Philadelphia 3, Pa. 


10-14— National meeting 
of the AMERICAN SOCIETY FOR TESTING 
MATERIALS in San Francisco, Calif.; 
headquarters, Fairmont Hotel. For 
further information, address the So- 
ciety at 1916 Race St., Philadelphia 
3. Pa. 
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REVERE MATERIALS + COLE-HERSEE DESIGN 
ASSURE DEPENDABLE HEADLAMP OPERATION 


(Sixty Percent of All Automobile Accidents Occur After Dark) 


ERE is a picture and sectional view of a device fre- 

quently used by motorists, who know nothing about 

it except that it has a knob and works perfectly when 

pushed or pulled. It is a Cole-Hersee three-position light 
switch: Off, Parking Lights, Headlights. 

Because such a switch is so reliable and long-lived, one 


might suppose it to be simple. It is far from that. Its opera- Three-Position Heavy Duty Headlamp Switch, made by 
tion, however, is simple, and is protected by design and Cole-Hersee Company, 20 Old Colony Ave., Boston 27, Mass. 
materials which foresee the conditions and contingencies 1. Spring Backed Dustproofed Gland —=—-112. Heavy Reinforcement and 
2. Heavy Steel Case and Bracket Thrust Stop 

of use. 3. Four Separate Contact Springs | ‘13. Terminal Studs Welded to 

Note the variety of the materials. They include steel in 
several types and forms, brass, phosphor bronze, canvas 
base bakelite, a felt washer to exclude dust, plastic, and if 7. ae sg Back Prevents Short *16. Sliver istatd Phsepher Bronze 
you include the fuse, lead and glass. In the list of features *8. Sitver inlaid Phosphor Bronze 7. Gane Soe Screw Terminals 
the four items starred are made of Revere Metals. 9. Canvas Base Bakelite Locking Tail 

This is an excellent example of the manner in which wise Met Wire” Conductor 
manufacturers employ Revere Metals. Both they and we “Parts storred ore mode of Revere Metals 
realize that every metal and material has its individual 


qualities and applications. When these are understood and 
chosen with full regard for conditions of fabrication and 


use, a fine product has been given its fundamental guaran- : 


tee. It is one of the important duties of Revere Technical COPPER AND BRASS INCORPORATED 


Advisors to collaborate in the selection of the many dif- Founded by Paul Revere in 1801 
ferent Revere Metals. If you would like to obtain the 590 
Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedfor 
) eating Boi this service, get in touch with the nearest Mass.; Rome, N. ¥.—Sales Offices in Principal Cities, ; 
evere Office. 


Distributors Everywhere. 
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VLC G g A 
DESIGN FOR WELDING. 1000 pages, 


5 1/2 by 7 1/2 inches. Published 
by the James F. Lincoln Arc 
Welding Foundation, Cleveland 1, 
Ohio. Price, $2, postpaid, in the 
United States; $2.50 elsewhere. 

A significant record of the progress 
of arc-welding throughout industry 
during the post-war years is con- 
tained in this new book. It is com- 
posed of abstracts of eighty-two 
award papers in the recent Lincoln 
Foundation “Design for Progress” 
Award Program. The papers were 
selected and edited by Professor 
R. S. Greene, acting chairman of the 
department of welding engineering 
of Ohio State University, Columbus, 
Ohio. 

The book hes been prepared with 
the purpose of making available a 
record of representative welded de- 
signs, emphasis being placed on 
projects produced and in operation. 
There is a liberal presentation of 
cost data on the various designs, 
which affords a means of making a 
comparative study of methods. The 
papers included in the book are 
classed in the following categories: 


Aircraft; automotive; railroad; 
watercraft; containers; furniture; 
structures; machinery; and weld- 
eries. The sections on machinery 


and structures are outstanding, and 
the quality of the papers evidences 
the advance in design in these fields. 


MACHINE DesiGNn. By Paul H. Black, 
Professor of Machine Design, 
Cornell University. 357 pages, 
6 by 9 inches. Published by the 
McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 18, N. Y. 
Price, $4. 

This book is intended to serve as 
a basic text-book for college courses 
in general machine design and as a 
reference book in mechanical-design 
offices. The material covers strength 
and defiection considerations; stress 
concentration; selection of materials; 
machine elements such as fastenings, 
springs, and translation screws; 
methods of designing and selecting 
power transmission units and their 
components; gear design; surface, 
finish and wear; and vibration con- 
trol. There is an appendix contain- 
ing typical problems in machine de- 
sign to be worked out by the student. 


MoTION AND TIME Stupy. By Ralph 
M. Barnes. 559 pages, 6 by 9 
inches. Published by John Wiley 
& Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y. Price, $5. 

To insure that the latest and most 
successful motion and time study 
techniques are included in this book, 
the author conducted a survey of 
eighty factories throughout’ the 


country and incorporated the findings 
of this survey in the third edition 
of this book, which has just been 
published. The material in the pre- 
vious editions has been completely 
revised and five new chapters on 
process analysis, gang process charts, 
activity charts, and man and ma- 
chine charts have been added. Two 
appendixes tell how to set up a work 
methods training program. 


FBI REGISTER OF BRITISH MANUFAC- 
TURERS (1948-1949). 752 pages, 
9 1/2 by 7 1/8 inches. Published 
for the Federation of British In- 
dustries by Kelly’s Directories, 
Ltd. and Iliffe & Sons, Ltd., Dor- 
set House, Stamford St., London, 
S.E. 1, England. Price, 42 shill- 
ings plus postage. 

This directory, which is now in its 
twenty-first edition, lists the mem- 
bers of the Federation of British 
Industries, which includes nearly 
6000 British manufacturers. It has 
a classified products and services sec- 
tion containing more than 5000 head- 
ings, which facilitates the rapid 
identification of supply sources. In 
addition, there is a section contain- 
ing the complete addresses of all 
FBI members, with their telephone 
numbers, telegraphic addresses, over- 
seas agents, and other information 
useful to buyers. Two sections list- 
ing trade names and trademarks en- 
able the names of manufacturers of 
various trademarked products to be 
readily located. The register is ar- 
ranged throughout for easy and 
quick reference. Although printed in 
English, information on how to use 
the book is given in French and 
Spanish for non-English speakers. 


* %& 


Oakite Celebrates Fortieth 
Anniversary 


Oakite Products, Inc., New York 
City, ce’ebrates its fortieth anni- 
versary this month. The company 
was founded on February 2, 1909, to 
manufacture industrial cleaning ma- 
terials and to cooperate with indus- 
try on production and maintenance 
cleaning procedures. In order to 
provide assistance to customers and 
assure the most effective application 
of its cleaning materials, a nation- 
wide field service organization of 180 
technical representatives has been 
established. Starting with a produc- 
tion of but one chemical cleaning 
material, the business has expanded 
until, teday, more than eighty clean- 
ing compounds are being produced 
for use in the metal and machinery 
field, as well as other branches of 
industry. 
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Industry to Assist lron 
and Steel Scrap Drive 


The Department of Commerce, in 
cooperation with other Federal agen- 
cies and industry, is sponsoring a 
nation-wide iron and steel heavy 
scrap drive to help increase the pro- 
duction of steel and castings for 
which heavy scrap, now in short 
supply, is the chief raw material. A 
Scrap Drive Committee composed of 
seventy trade association executives 
was appointed by the Secretary of 
Commerce to assist the Office of In- 
dustry Cooperation. 

The committee is concentrating on 
obtaining heavy scrap in the form 
of obsolete dies, jigs, tools, fixtures, 
and other machinery. Steel and iron 
facilities are being expanded, so that 
if sufficient heavy scrap is made 
available as a result of this drive, 
an estimated 92,000,000 net tons can 
be produced in 1949, according to 
the American Iron and Steel Insti- 
tute, as compared with the high rate 
in 1948 of 88,500,000 net tons. That 
rate was not sufficient, however, to 
meet the current demands of our 
domestic economy, military require- 
ments, and the foreign aid program. 


* 


New Yale & Towne Materials- 
Handling Equipment Plant 


To increase its facilities for the 
production of materials - handling 
equipment, the Yale & Towne Mfg. 
Co. recently moved its Philadelphia 
Division to a new plant at Roosevelt 
Blvd., opposite Northeast Airport, 
located on a 93-acre tract. The new 
plant was designed around the com- 
pany’s own production methods and 
system of handling material. It has 
a 775,000 square-foot floor space. 

Besides the company’s regular line 
of equipment, which includes hoists, 
hand and electric trucks, and indus- 
trial dial scales, production in the 
new plant will include a line of 
gasoline-engine industrial trucks 
known as the “Lift King.” This line 
will feature fluid drive, automotive 
controls, hydraulic piston lift, and 
low mast heights, with high free lifts. 


At the annual meeting of the Re- 
sistance Welder Manufacturers’ As- 
sociation in Detroit, the following 
officers were elected: President, B. 
L. Wise, director of production, 
National Electric Welding Machines 
Co., Bay City, Mich.; chairman of 
the executive committee, T. S. Long, 
vice-president and general manager 
of the Taylor-Winfield Corporation, 
Warren, Ohio; and _ vice-president, 
T. Embury Jones, president of Pre- 
cision Welder & Machine Co., Cin- 
cinnati, Ohio. 
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Compressor Blocks Now Finished 


on a new Heald Model 222 Bore-Matic 


Here's a typical case where a new Heald 
machine meant more and better produc- 
tion at lower cost. 

With this Heald Model 222 Bore-Matic, 
a manufacturer of compressor bodies has 
“upped” production 20%, improved 
product quality, and increased operator 
efficiency. Parts are now bored, faced 
and chamfered, two at a time, in a single 
automatic machine cycle. Faster indexing 
for greater cycle speed, constant feed 
hydraulic control for greater precision, 


and simplified loading and handling 
have made these savings possible. 

Such results don’t ‘just happen.”’ They 
are the end product of years of research 
and engineering to produce a new line of 
Bore-Matics as well as Internal and Rotary 
Surface Grinders, which are especially 
designed for your present-day needs. So, 
whatever your precision finishing prob- 
lems, why not get in touch with your 
nearest Heald representative. His job is 
to help you do your job better, and at 
lower cost. 


THE HEALD MACHINE COMPANY 
Worcester 6, Mass. 


Branch Offices in Chicago ¢ Cleveland + Dayton 
Detroit Indianapolis Lansing New York 


RECISION 


“B increased production of compressoy 
blocks is due to a faster operating, 
easier loading new Heald Madel 22) 
Bore-Matic. Drawing below shows sur 
faces borized. 
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LANDIS DIE HEADS cut tool cost by using chasers 
that are independent units. Worn or damaged 
chasers are reground or replaced individually, with- 
out affecting the remaining chasers of the set. 


LANDIS DIE HEADS reduce tool inventories hy cut- 
ting both right- and left-hand threads with a single 
set of chasers. Chasers are ground on both ends, 
the spring action in the die head is reversed, and 
pain right-hand or left-hand set of chaser holders 
is used. 


LANDIS DIE HEADS cut all diameter threads with 
a constant pitch and form within the rated range 
of the die head with a single set of chasers. Short 
thread lengths larger than the rated diametrical 
range can be cut with the same die head equipped 
with over-size chaser holders. 


LANDIS DIE HEADS use chasers that can be re- 
ground to 80% of their length. Regrinding is a 
simple operation restoring the entire cutting edge 
and leading feature, yet retaining the initial accu- 
racy of pitch, diameter, and depth of cut. 


LANDIS DIE HEADS improve thread finish and cut 

roduction costs by reducing chaser wear and 
Sicahees. The tangential position of the chaser to 
the work allows lateral absorption of cutting strains. 
Resulting reduced friction and vibration make 
higher cutting speeds possible without causing 
thread distortion or chaser breakage. 


LANDIS DIE HEADS consistently produce threads 
accurate for lead. Regrinding does not destroy the 
lead controlling feature of the chasers. Thus this 
- feature assures accurate pitch threads throughout 
the chaser’s life. 


LANDIS DIE HEADS are built to stay on the pro- 
duction line. Tough, high-carbon steel is used in 
all parts. Rigid construction maintains accuracy, 
and minimizes wear of working parts. Landis Die 
Heads are furnished in two models, heat-treated or 
hardened-and-ground, depending on the application 
and quality of thread desired. 


COMPANY 


WAAYNESBORO PENNSYLVANIA 


LANCO—a revolving die head for hand-operated 
semi-automatic, and automatic threading machines. 


LANDMATIC—a Stationary die head for turret lathes. 


LANDEX— a revolving die head for automatic screw - 
and other “live spindle” machines. 
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New Mastery of Costs 


Here is a new Fellows machine . . . the 36-inch Gear Shaper . . . the rigid construction 
of which permits the taking of heavier cuts that set a new production pace, and a new 
and lower standard of costs in gear cutting. 


A case in point is the large combined external and internal gear illustrated. Feeds as 
high as .0225” per stroke at 58 strokes per minute prove the ability of this machine to 
take fast, heavy, roughing cuts. A study of the tabulation below should whet the interest 
of those seeking to lower their costs in gear cutting. 


External Gear __ Internal Gear 
Material... SAE SAE 3250 52 R-C 
Roughing cut (58 strokes per min.) ............ 0225” per stroke ............ 0225” per stroke 
Finish cut (58 strokes per min.) . .027” per stroke __..............027” per stroke 


(86 STROKES PER MINUTE) 


TOTAL PRODUCTION TIME 2 hrs. 48 min. 45 sec. 2 hrs. 15 min. 


We have even more data to offer in evidence of the remarkable production possibili- 
ties of the 36-inch Gear Shaper. Call or write our nearest office. 


THE FELLOWS GEAR SHAPER COMPANY - Head Office and Export Department - 78 River Street, Springfield, Vermont. 
Branch Offices: 616 Fisher Bldg., Detroit 2 - 640 West Town Office Bldg., Chicago 12 - 7706 Empire State Bldg., New York |. 
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CINCINNATI No. 0-8 Automatic Rise 


and Fall Milling Machine. Catalog M-1607. 


x Drawing of the part, and diagram of the automatic cycle 
employed in milling two short keyways in one setting. 


CYCLE 
Lower carrier Lower carrier 
Feed table right Feed table right 
Raise carrier Raise carrier 
Rapid advance table right Rapid return table left 
Feed table right to Stop 


accurate location 


PRODUCTION DATA 


Equipment — CINCINNATI No.0-8 Rise and Fall Milling 
Machine equipped by Cincinnati Appli- 
cation Engineers 


@ Grade school boys 
always take the shortest distance 

between two points... race over lawns, jump 
over hedges, climb over or under fences. For them 
it's so much easier. The same dexterity can be 
employed to advantage in many milling opera- 
tions. CINCINNATI No.0-8 Automatic Rise and Fall 
Milling Machines supply the dexterity by jumping 
over obstructions in the way of milled surfaces; 
save time by combining operations. 4 The illustra- 
tion above shows how this timesaving automatic 
feature—amill, jump over space, mill—is employed 
in milling two short keyways in a shaft. To reduce 
the cost still further, Cincinnati Application Engi- 
neers designed the fixture to hold two parts. In- 
expensive “cycle selectors’ (they can be inter- 
changed in less than a minute) coordinate the 
longitudinal and vertical traverse movements. 
GcincinnaTi No. 0-8 Rise and Falls can be em- 
ployed in other ways, too: for conventional 
straightaway milling cuts, to retract the cutter on 
the return stroke and save the finish. Catalog 
M-1607 gives additional data. Brief specifications 
in Sweet's Catalog File for Mechanical Industries. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U.S.A. 


MILLING MACHINES ° BROACHING MACHINES ° CUTTER SHARPENING MACHINES 
FLAME HARDENING MACHINES e OPTICAL PROJECTION PROFILE GRINDERS e CUTTING FLUID 
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CINCINNATI 


GRINDERS 


Above: Grinding milling machine arbors, after the 
keywaying operation. The machine is a CINCINNATI 
FILMATIC 10” Plain Hydraulic. 


Left: CINCINNATI FILMATIC 10” Plain Hydraulic Grinding 
Machine, catalog G-490-2. Also available in 14” L size, cata- 
log G-533-1. Between-center lengths 18”, 36”, 48” and 96”. 


An intermittent diameter is not the easiest job 
in the world to grind, especially when the parts 
are slender. It takes a good man, and a good 
machine. Here's a helpful tip in grinding work 


of this type. Cut a number of rectangular 
wood strips of a size to fit tightly into the key- 
way. The length should exceed the width of 
shoe on the backrest. Drive the wood filler into 
the keyway at each backrest contact. Use a 
fairly hard wood, such as maple. This pre- 
caution will greatly aid in sizing the work; it 
will prevent the backrest shoes from being 
“chewed up.” And here’s another helpful tip 


CINCISSNATL 


... grind jobs of this type on CINCINNATI FILM- 
ATIC Grinders. These machines have many 
features of value in precision grinding any 
type of work within their range: FILMATIC 
grinding wheel spindle bearings; smooth gear- 
less headstock drive with infinitely variable 
speeds over 4 to 1 ratio; infinitely variable 
table traverse rates 3” to 220” per minute; 
headstock rotation and coolant flow automati- 
cally start and stop with the table traverse, and 
many other features which contribute to low 
cost precision grinding. You may obtain com- 
plete data by writing for publication G-490-2. 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U.S.A. 


CENTER TYPE GRINDING MACHINES ¢ CENTERLESS LAPPING MACHINES ¢ CENTERLESS GRINDING MACHINES 
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For WORKABILITY 


It’s VAN NORMAN No. 36 Ram Type Miller 


e Saves Setups + Cuts Idle Machine Time 
e Increases Production 
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The versatility of the Van Norman ram-type 
milling machine provides a greater work range 
than available on single purpose machines. 

The adjustable cutterhead in combination 
with the movable ram enables you to perform 
conventional horizontal and vertical as well as 
angular milling. This feature cuts setup time 


by as much as 50%... increases productivity 


Adjustable cutterhead permits verti- 
cal, horizontal or angular milling on 
one miller. Its versatility is equal to 
three single-purpose machines. 


Horizontal milling—with cutterhead 
locked in horizontal position, opera- 
tor uses rear directional controls and 
starts with a face milling operation. 


Adjustable cutterhead and movable 
ram in combination with the saddle 
crossfeed provide maximum milling 
Capacity and versatility. 


Angular milling—Here a V is being 
milled. Note that only the position 
of the cutterhead has been changed; 


workpiece is still in original position. 


proportionately. In addition, front and rear 
directional controls of power feeds simplify 


operations . .. cut operator fatigue. 


The Van Norman No. 36 Miller is ideal for 
use in the tool room, job shop, pattern shop, 
experimental laboratory, die and mold shop 


and for production work. 


Write for illustrated bulletin, today. 


Front and rear directional control of 
hand and power feeds give complete 
visibility and control of operations 
from either location. Reduces worker 
fatigue ... improves work accuracy. 


Vertical milling—Operator completes 
job with recess milling operation, us- 
ing front directional controls. One 
work setup with simple cutterhead 
position changes completes most jobs. 


Horizontal setup for boring and fac- 
ing operation. The ram-type overarm 
with dovetail ways and outer support 
assures rigidity and accuracy. 


With head locked in angular position — 
the operator is taking an angular cut 
and operates the miller with the rear 
directional controls. 


The ram-type miller used with adjust- 
able cutterhead in the vertical milling 
position ... operator using front di- 
rectional controls. 
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EQUIPPED WITH 


BEARINGS 


No. 12 Centerless Grinder equipped with automatic in- 
feed cycle and air operated work ejector. Catalog T47 
describes basic machine. 


If you have an infeed grinding problem or other precision 
grinding problem, production estimates and tooling sug- 
gestions will be made on the basis of your blueprints. 
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LANDIS TOOL 


No. 12 centerless grinder features 


bearings for both 


AIR OPERATED 


WORK EJECTOR 
~ 
} REGULATING WHEEL GRINDING WHEEL 
} 
_ J 


typical work set-up 


LANDIS TOOL COMPANY 


10 E. SIXTH ST. WAYNESBORO, PENNA. 
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Today, as probably never before, ways and means are 
being investigated to reduce home building costs. 

The Elastic Stop Nut Corporation of America, 
Union, New Jersey, has developed a self-clinching 
shingle nail, known as an Es-nail which provides a sim- 
ple means of “locking” wood or asbestos shingles directly 
to gypsum or composition sheathing. The Es-nail can 
be driven with a regular shingling hatchet at any con- 
venient point—there is no need to locate studs. The 
photograph (left) illustrates how the Es-nail “locks” 
shingles directly to gypsum sheathing. 

The use of the Es-nail enables the builder to take 
advantage of the inherent economies of gypsum and 
insulation sheathing: lower unit cost; faster application; less waste. Recently 
a prominent New Jersey development company built two houses: one with con- 
ventional sidewalls, shingling over wood sheathing; the other was built the 
Es-nail way, applying shingles directly over gypsum sheathing. The savings from 
the use of Es-nails and gypsum sheath'ng amounted to $64.02 per 1,000 sq. ft. 

Inasmuch as the Es-nails are used in large quantities the Elastic Stop Nut 
Corporation required equipment to produce the nails economically and at a high 
rate of speed. The U. S. Multi Slide Machine was selected on the basis of past 
performance in the production of precision stampings from material in coils. 

The strip of material illustrated at the top of the page indicates the sequence 
of operations in the fabrication of the Es-nail in the No. 35 U.S. Multi Slide 
Machine. Note that seven complete nails are produced at each stroke of 
the machine from material of the exact width required for seven nails — a 
total gross production of 875 Es-nails per minute with no waste material 
to be trimmed away on the sides. 

The No. 35 U. S. Multi Slide is one of the five standard sizes which we are 
now building— Bulletin No. 15 contains complete specifications. Ask for a copy 
and investigate their use for production of your precision stampings. 


U. S. TOOL COMPANY, INC., AMPERE, 


BUILDERS OF U. S. MULTI SLIDES — U. S. MULTI MILLERS — U. S. AUTOMATIC PRESS ROOM EQUIPMENT 
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BUILDERS... 


The No. 35 U. S. Multi Slide. 
Maximum width of stock that 
can be handled, 3”. Feed length 
obtainable, 1212”. Overall size 
of machine, 57” high by 55” 
wide by 147” long. Net weight, 
9560 pounds. Motor, 72 H.P. 


(East Orange), N. J. 


S. DIE SETS AND ACCESSORIES —_ 
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ED 6 TIMES ACTUAL SIZE i 
February, 1949 


FOR THE BEST NAME for this 


MORSE DRILL 


AND 5 OTHER VALUABLE PRIZES 


Third Prize ....... $50.00 cash 
Fourth Prize..... Set of 4 dozen drills, 


any size you want. 


Set of 2 dozen drills, 
any size you want. 


Set of 1 dozen drills, 
any size you want. 


NOW IN YOUR INDUSTRIAL SUPPLY DISTRIBUTOR'S STOCK 


FEATURES OF NEW MORSE DRILL: This new 
gold-colored Morse Drill delivers 50% more pro- 
duction, on multi-spindle automatic machines. 
This longer life comes from greater toughness and 
flexibility ...and guarantees substantial savings be- 
cause of far fewer drill-changeovers. 

Here is a completely new drill... ground from the 
solid, with heavier web, increased twist, and wider 


WINNERS WILL BE ANNOUNCED IN THE MAY ISSUE OF THIS AND OTHER INDUSTRIAL MAGAZINES ... WATCH FOR THEM! 


TERMS OF THE CONTEST 

1. This contest does not cost you a cent, nothing but a little 
time and thought. No forms to fill out, either. Just typewrite 
your suggestions ona sheet of white paper the size of this page 
(smaller sizes might get lost) and write your name and address. 
2. There’s no limit to the number of names you can send in. 

3. Any person residing in the continental U.S. may submit en- 
tries—except employees and the families of employees of Morse 
Twist Drill & Machine Co., and its advertising agency. 


4. In case of duplication of winning name, duplicate prizes will 
be awarded. 


5. No entries can be returned, and all entries become the sole 
property of Morse Twist Drill & Machine Co. 


6. Entries must be postmarked not later than midnight, March 
15, 1949. 

7. The decision of the judges will be final. 

8. Address all entries to: NEW NAME CONTEST, Morse Twist 
Drill & Machine Co., New Bedford, Mass. 


flutes that clear chips through hole and jig bushing 
in a fast easy flow. But here’s the final payoff: Morse has 
added something new to drill manufacture... an 
extra, exclusive process that gives this drill more strength 
—more plain fighting guts to withstand higher speeds— 
than any other drill. This has been proved by thorough 
field tests. 58 sizes, from No. 80 to %’, are now avail- 
able through Morse-Franchised Distributors. 


SOLD EXCLUSIVELY THROUGH MORSE-FRANCHISED DISTRIBUTORS — 


NEW BEDFORD, MASSACHUSETTS 


VAN NORMAN COMPANY 


CAGO, SAN FRANCISCO 


MACHINERY, February, 1949—15 


| 
| 
— Lf? 
™ Accuracy, Quality, Uniformity: the MORSE Code of Cutting-Tool Manufacture KZ Pe 
— 
A DIVISION OF 
BRANCH WAREHOUSES: NEW YORK, DETROIT, 


time-saving, work-improving, cost-cutting 
technical bulletins on 


SPECIAL FILE TYPES 


containing practical information on 


WHEN, HOW and WHY 


Brass, Bronze, 


to use them for Aluminum, Babbitt, 
Copper, Magnesium, Die Castings, Cast Iron, 
Malleable tron, Mild Steels, Annealed Tool Steels, 


Stainless Steel, Plastics, Die Making, Lathe Filing, 


Precision Work. 
Originally prepared and used as individual 
advertisements; now reproduced and bound in 


pamphlet form for the use of industrial manage- 


ments, purchasing and production heads, shop 


foremen and key mechanics. 


(in C Canada, Port Hope, Ont.) 


NICHOLSON FILE CO., Providence 1, R. 


Yamged yn! 


95 


for the industrial production manager, purchasing agent, shop foreman, or key mechanic 


With Nicholson, the manufacturing of files has had the 
study of four generations. New Nicholson designs and 
developments are unending. Nicholson-built file-mak- 
ing machinery is the most modern and efficient. 


To keep pace with industrial progress and modern 
production systems, Nicholson goes out into the field to 
study filing needs on the basis of “end results” . . . how 
proper files and filing methods can serve production 
managements in the saving of workmen’s time (which 


is worth many times the cost of the files themselves) 
and in the doing of better jobs. 


Nicholson service comes to you through your indus- 
trial distributor, through field engineers, and through 
highly informative printed material which is yours 
for the asking. 


e Send for above illustrated pamphlet, “10 SPECIAL FILE 
TYPES.” (State number of copies needed for judicious distri- 
bution among your important shop and purchasing personnel.) 


“ 
hots, NICHOLSON FILE CO. e 18 ACORN STREET, PROVIDENCE 1, RHODE ISLAND oem at, 
= (In Canada, Port Hope, Ont.) 
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Let one machine with 
one operator do the 
work of several 


Work-piece arrangements, similar in prin- 
ciple to that shown above, are readily 
handled on any Newton Vertical Spindle 
Rotary Continuous Milling Machine. Illus- 
trated here is a_ fixture arrangement 
especially adapted to smaller plant produc- 
tion where the quantity of individual parts 
to be finished is limited. All of the parts 
shown can be milled at one revolution of 
the table. Similarly, the fixture can be 
arranged to accommodate two or more sur- 
faces of the same piece. Fixtures can be 
arranged to mill all parts needed for a com- 
plete assembly, thus keeping the machine 
in continuous production. 


Complete information covering 
Newton Vertical Spindle Rotary 
Continuous Milling Machines 
will be furnished upon request 


Heavy Machine 
Tools built by 


olidated are - 


Cons 


TOOL 
AND T 
GRINDERS 


SLOTTERS 
RAILROAD SHOP 
AUTOMOTIVE too 
AND OTHER 


A representative 
example of the many types of 
Newton Vertical Spindle Rotary 
Continuous Milling Machines 


special MACH! | 
BUILDERS OF HEAVY DUTY MACHINE TOOLS SINCE 1848 
BETTS + BETTS-BRIDGEFORD COLBURN * HILLES & JONES MODERN NEWTON SELLERS 
MACHINE TOOL CORPORATION | 


Here are two views of a typical job shop or tool room operation 
on a Kearney & Trecker Automatic Cycle milling machine. 
Note special set-up using milling attachment to mill compound 
angle slots used for inserted teeth in large cutter body. Mono- 
Lever Table Control lets operator give maximum attention to 
cutter and workpiece — that means less idle cutter time — less 


operator fatigue— and most important 22% savings in floor- 
to-floor time for this job! 
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YOU'RE LOOKING at a diagram of the job at the left. See how 
Mono-Lever Control and Automatic Table Cycling make 
it easy for the operator . . . speed up production. No wonder 


users report 16 to 31% savings in cycle time alone. 


ES! Kearney & Trecker’s constant research 

and development program — always directed 
at getting greater production at lower costs— 
has found what you have been looking for. 

They’re new knee type milling machines that 
combine mass unit production and versatility for 
general purpose and job shop work. Kearney & 
Trecker Milwaukee knee-type milling machines 
equipped with Automatic Table Cycle and Mono- 
Lever control do just that. They offer you right 
now the opportunity to mill more units with more 
profit in less time. 

Of equal importance to you is the opportunity 
for proper machine selection. You neither over- 
buy nor under-buy, but you buy right when you 
choose from the 56 machines in this new Kearney 
& Trecker line. 

For some startling facts about these machines 
and their application to your milling work, con- 
sult a Kearney & Trecker Sales Representative 
today. He’s been schooled in the “know-how” 
and he’s at your service. For detailed informa- 
tion, contact him or write us direct. Ask for cat- 
alog No. AC-10A. Kearney & Trecker Corp., 6784 
W. National Avenue, Milwaukee 14, Wisconsin. 


THINK OF IT! Now you can have all the advantages of this 
great cost-cutting feature plus the all-around versatility of 
general purpose, knee-type machines. . . faster, easier con- 
trol for greater production with less operator fatigue. 


THREE DIFFERENT TYPICAL CYCLES to accommodate various 
length of runs. Using the completely automatic cycle feature 
effects savings of up to 31% for lots of 10 or more pieces. 
Cycle can be pre-set to meet operators required loading and 
unloading time and can be reversed in feed or rapid traverse. 


USING AUTOMATIC TABLE CYCLE AND MONO-LEVER CONTROL AUTON ABLE CYCLE and MONO-LEVER | 
Fed doa changes traverse o fed for ct. Tle fends through cut 
Stop and reverse dogs reverse table in rapid traverse back to startir point ( ) to sto APID TRAVERSE. TRAVER 
j 
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PROFIT 


Quality Tools produce 
Quality Product... 


Fairbanks, Morse & Co., one of the world’s leading manufacturers of 
Electrical Equipment and Diesel Engines, uses scores of “American” 
Hole Wizard Radial Drills to produce quality at a profit. 


The smooth operation and easy handling of ‘‘American’’ Radials give 


them front rank recognition amongst users as dependable producers | 
of accurate and finely finished work. 


The directly connected, head mounted motor guarantees maximum 
power at the spindle. 


Finger-tip and direct-reading controls insure speedy manipulation 
for greater work production. 


Anti-friction mounting of head on arm and convenient location of all 
operating levers mean less operator fatigue and more work at day’s end: 


For quality work at a profit your best bet is ‘‘AMERICAN”’, 


y Ss, Morsé & Co. 
Courtes of F nk 
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Pre-set Trving o" 
separate a 
grinding—! 


Electrical equipment 
controls located in 
Note rigid conduit. 


brasives - Grindin 
g Wheels - Gri 
rindin 
g and Lapping 
g Machines - Refractori 
us Mediums - Non , 
Products 
- Labelin 
g Machines 


ACHINERY, February 
, 1949 


a d Grinding speeds — maintain 
Work Jogging with this fingett!P lever, work 
may be jogge4 at any yirne — whether work 
outlet to coolant tank for easy removal. 
insure convenience and minimum time con 10 — a 
: sumption in maintenance and service- 
; protection of base ways and require NO extra ig > ane 


Norton grinding machines are designed not only for precision and 


tenance features! 


For reduction of operating costs: 


1. Pre-set Truing and Grinding Speed 
Control 


2. Work Jogging Control 
3. Automatic Controls 


(a) Automatic wheel feed at table 
reversals 


(b) Automatic re-set after grinding 
to size 


(c) Automatic Work Start-Stop 
(d) Automatic Coolant Control 


dependability—they’re designed with cost-cutting operating and main- 
For instance, the new Type CTU machines provide: 


For reduction of maintenance costs: 
1. Grouping of electrical controls 

2. Hinged-type wheel guard 

3. Coolant clean-out ramp 

4. Pump mountings outside base 

5. Ribbon-type base way guards 

Such features mean real savings. They 
reduce the need for high operating 
skill—lessen effort—speed production— 


and greatly reduce “down time” for 
maintenance. 


Write for catalogs—no obligation of course. 


COMPANY, WORCESTER 6, MASS New York Chicago 
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AO F-9200 
Acetate Goggle 


When we brought it out, we were sure there was 
a great future ahead for this goggle of non-flam- 
mable cellulose acetate butyrate—but its popularity 
has surprised even ourselves! Here are its features 
that workers appreciate: 

1. ASSURED PROTECTION. 

2. Hinges and temples out of line of sight. 

3. Smarter appearance. 

4. Lenses that conform to and cover eye orbit. 

5. Improved fit. 

6. Comfortable, lightweight, face-formed bridge. 

7. Nosepads which distribute goggle weight evenly. 


Safety Division of 


This goggle does a prime protection job on opera- 
tions in chemical and electrical plants where the 
tiniest spark might cause fire or explosion. Because 
of its acetate construction it is especially recom- 
mended for these and similar jobs where metal 
goggles might not be recommended. Available with 
ventilated side shields for added safety against 
lateral-striking objects. Lenses are 6-Curve Super 
Armorplate. When protection from glare, ultra- 
violet or infra-red radiations is a “must”, specify 
Calobar lenses. For a handy source of supply, see the 
AO representative. There is always one near you. 


American Optical 


COMPANY 


SOUTHBRIDGE, MASSACHUSETTS ¢« BRANCHES IN PRINCIPAL CITIES 
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the New 


—the Main 
Crankshaft 
Bearings 
run on 


A boatman's and fisherman's dream... the new Model QD, 10 hp. 
Johnson Sea Horse Outboard Motor was released for production 
by the Johnson engineering department only after years of careful 
design and ruthless testing. Out of these tests came the selection of 
Orange Cage Type Needle Bearings for the main crankshaft bear- 
ings, to assure in this exacting vertical application, performance 
that upholds the f Joh reputation for dependability. 


and more, design engineers are finding Orange Cage 

Type Needle Bearings the answer for applications where 

conventional needle bearings fall short. For example, in vertical 

applications, such as the above—overhung applications—high 
speed applications—extreme precision specifications. 


The Orange Cage Design holds rollers in permanent alignment, 
preventing skewing. Internal clearances can be accurately con- 
trolled to meet exacting requirements, which especially adapts a 
them to spindles and high speed applications. Experience shows Write for Engineering Data Book show- 
that Orange Cage Type Needle Bearings create less internal fric- oo a ae oe 

tion, provide smoother running and longer life hours expectancy. 

Consult our engineers on any application. 


ORANGE ROLLER BEARING CO., Inc. 552 Main St., Orange, N. J. 


MACHINERY, February, 1949—25 


| 
| 
ia 
\ 
; 


YOUR NEAREST SINCLAIR AGENT WILL GLADLY ARRANGE 
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One of the ever-present concerns in metal working production shops 
is cost of production. In many operations the use of Sinclair EMULSI- 
COOL as the cutting fluid helps solve this problem. Without sacrificing 
tool life EMULSICOOL provides high quality finish at less cost. 

EMULSICOOL mixes easily with any water — hard or soft —to form 
stable emulsions. EMULSICOOL has rust protective qualities, too. It 
does not affect the operator's skin and eliminates troublesome gum- 
ming of the machines. 

For fine finish, clean operation, easy handling and rust protection, 
EMULSICOOL is the ideal,economy soluble oil. 


Continual research explains the high quality E. W. Isom, Sinclair Vice-President in Charge 


of EMULSICOOL and other Sinclair Oils. Sinclair of Research says: “With the new “eo 
has recently completed at Harvey, Ill, one of now made available to us at Harvey, Ill., 

the most modern and complete laboratories expect to find many ways to help industry 
for petroleum research and development. cut costs through better petroleum products.” 


INDUSTRIAL OILS 


FOR LUBRICATION COUNSEL, OR YOU MAY WRITE TO SINCLAIR REFINING COMPANY, 630 FIFTH AVE., NEW YORK 20, N.Y. 
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No cam worries with a 
Warner & Swasey 
5-Spindle Automatic 


Patented “Quick Set” quadrants cut set-up time, 
quickly adjust to any feed stroke between 0 and 5 inches. 


UST make a simple setting and there you have your 
new feed stroke, clearly indicated on a graduated scale. 
Yes, it’s as easy as that! All feed strokes are quickly available 
for both longitudinal and cross slides. No more need to sacrifice 
cycle time because the “right” cam is not on hand or because a cam 
change would take too long. You always get your exact feed stroke 
quickly on the Warner & Swasey 5-Spindle Automatic. 

Full information on these new machine tools will show you 
how their many new features and design improvements can 
cut costs, boost production in your shop. Ask your nearest 
Warner & Swasey office for full particulars or write to 
Warner & Swasey, Cleveland 3, Ohio. 


5-Spindle Bar Machines 
Standard Capacity | 
—2\%” Oversize Capacity 
5-Spindle Chucking Machine—6”" Swing ~ 


WARNER 
SWASEY 
Gou Can Machine tt Better, Faster, for less.. witha Warner & Swasey 


IT'S SIMPLE TO SET UP 


- TURRET LATHES, MULTIPLE & SINGLE SPINDLE AUTOMATICS, PRECISION TAPPING AND THREADING MACHINES — 
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This 15 Ton Steel-Weld Fab- 
ricated Unit Forms Part of 
the Base of a Large Machine. 


Welded steel bases, frames and parts 
of heavy machinery in any shape, size or 

weight, are turned out by Mahon in record time. 
Whatever your requirements may be, you will 
find the Mahon Company an excellent source for welded 
steel in any form ... a source equipped fo provide 
complete machining service on any Steel-Weld fabricated 
parts or products regardless of size or weight. Mahon’'s 
staff of thoroughly competent design engineers, backed by 
craftsmen highly skilled in the latest techniques in the weld- 
ing art, are your assurance of a better, smoother appearing 
job, embodying every advantage of Steel-Weld Fabrication. 


THE MAHON COMPANY 
DETROIT 11, MICHIGAN 


Engineers and Fabricators of Welded Steel Machine Bases and Frames, and Many Other Welded Steel Products 
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SIMONDS 


ABRASIVE CO. 


Grinding Wheels and Abrasive Products 
SIMONDS 
CANADA ABRASIVE CO. uD. 
Arvida, Quebec 


Electric Furnace Abrasives 
SIMONDS ABRASIVE COMPANY 
is a division of 


SIMONDS 


SAW AND STEEL CO 


Fitchburg, Mass. 
Saws, Machine Knives, Files 


Divisions SIMONDS 
Lockport, N.Y. 


Special Steels ter 


SIMONDS 


[A ABRASIVE CO. 


PHILADELPHIA, PA. 


Grinding Wheels 


How fast fast? 


With Simonds Abrasive Wheels the answer is not merely 
in revolutions per minute ... but in maximum efficiency 
per revolution ... top production per operation .. . 
greater economy per wheel dollar ... longer service 
per wheel. 


The answer also lies in selective scope and availability— 
and Simonds Abrasive offers you both—a line of grinding 
wheels in every desired combingtion of ‘grain, grade 
and size, plus a servite constantly geared 
to your requirements. 


Let’s send you the nametof your nedrby. distributor and 
a copy of our Data Book describing Simonds Abrasive 
Company’s complete line. hig 


: — 
Philadelphio, Pa 
UNDS ASI' PA PR ADEL A PA TRI is PR ai 
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How to keep operators in the pink... 


Specify the cutting fluid operators call the biggest working im- 
provement in years—Cimcool’. 


Cimcool contains no skin irritants. It’s clean to work with, 
doesn’t soil hands or clothes. Leaves no hazardous slippery film 
on hands, machine, work or floor. And Cimcool cools so fast that 
tools and chips actually stay cool to the touch. 


Cimcool is the revolutionary new cutting fluid, a chemical 
emulsion that can’t burn, can’t smoke, isn’t subject to rancidity 
and has no objectionable odor of its own. 


For better production, better the job with Cimcool. 


CIMCOOL DIVISION OF THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO, U. S. A. 


°Trade Mark Reg. U.S. Pat. Off. 
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You don’t have 
Wish for 
Efficiency, 


greater grease capacity than conventional 


bearings. The highly efficient seals lock grease 
in... keep dirt out. Carefully factory-packed with 


Norma-Hoffmann’s specially compounded grease as- 


sures high antifriction performance for years on 
Bearing performance becomes a reality when you use — end. These are but a few of the reasons why the 
the Norma - Hoffmann “Cartridge” Bearing in your = Norma-Hoffmann“ Cartridge” Bearing is “America’s 


products. This double-row width bearing has 100% — No. 1 Sealed Bearing.” 


NORMA-HOFFMANN BEARINGS CORP. Field Offices: New York + Chicago «+ Cleveland « Detroit 


‘ Pittsburgh « Cincinnati » Los Angeles « San Francisco + Dallas 
Stamford, Connecticut Seattle + Phoenix 
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Gain these benefits for your grinding operations 


AIMING at higher production and economy, a midwest plant 
tried various soluble oils for the cylindrical grinding of cast-iron 
automotive pistons. Approximately .001 of an inch of stock is 
removed. Six Norton grinding machines are used on the job. 


Of the products tried, Superla Soluble Oil proved superior to 
any and helped this plant reach its goal through these benefits: 


Fewer wheel dressings. 70 to 80 pistons are produced 
before wheels need dressing as compared to an average of 
30 to 40 pistons obtained with other soluble oils. This 
amounts to a big saving through reduced time and labor 
for dressing wheels. 


Greater production. Less interruption for wheel main- 


_ STANDARD OIL COMPANY ex 


tenance adds approximately 40 minutes to the daily pro- 
duction time of each machine. 


The shop foreman reports still other advantages in using Superla 
Soluble Oil. Piston diameters are easily kept within a tolerance of 
.0005 to .001 of an inch. There are no rusting troubles. Superla 
emulsions do not turn rancid and produce objectionable odors. 


Why not gain these advantages offered by Superla Soluble Oil 
—advantages that will help you, in turn, to get greater production 
and economy in your plant. If your plant is located in the Mid- 
west, write Standard Oil Company (Indiana), 910 South Michi- 
gan Avenue, Chicago 80, Illinois, to secure the services of the 
Standard Cutting Oil Engineer nearest you. 


DARD 
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Are your hydraulic operations as free of trouble as this? 


THE HYDRAULIC UNITs shown above are used for the operation of 
plastic-moulding presses in a midwest plant. Hydraulic oil pres- 
sures reach 2500 psi. Oil temperatures average between 120° and 
130° F. Presses, operating on a three-shift basis, require 24-hour 
operation of the hydraulic units. 

Stanoil 95 has been used as the hydraulic medium in these units 
for well over a year. During this period of hard, continuous service, 
the hydraulic oil systems have required no cleaning. No oil changes 


have been necessary. Hydraulic controls have functioned smoothly. 


How does this hydraulic oil performance compare with that in 


your plant? If you are experiencing trouble with oil deposits, oil 
deterioration, or oil foaming, you can benefit by changing to 
Stanoil. This multi-purpose industrial oil contains an oxidation 
inhibitor and an anti-foam additive that contribute to long oil life 
and clean, reliable operation of hydraulic units, speed reducers, 


and circulating systems. 


If your plant is located in the Midwest, write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chicago 80, 
Illinois, to secure the services of the Standard Oil Lubrication 


Engineer nearest you. 


i 
| 
ANDARD IL ( STANDARD 
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examples Cost Cutting 


made possible by combining different operations 
in a Yoder cold roll-forming production line! 


NOTCHING, PERFORATING, 


NO. | MAKING SPECIAL ENDS 


In Yoder production lines, sheet and strip can be 
continuously cold formed, spot or seam welded, em- 
bossed, coiled, or curved and cut to length, without 
rehandling or extra labor cost. Different metals can be 
simultaneously fed into the machine and combined. 
Sheets or strip can be continuously slit to exact width, 
edges trimmed, rounded or beveled. Adhesives and 
other viscous liquids can be injected to fill openings, 
seams or grooves. Rubber, felt, plastics, etc., can be 
inserted and many other operations performed. Pro- 
duction ranges from 25,000 to 50,000 feet per 8-hour 
day with one single operator. 


Illustration No. 1 is a Venetian blind header, No. 2 a 
furnace jacket ring, No. 3 a baby carriage section, No. 
4 a lock-seam cloverleaf tube, Nos. 5 and 6 a window 
frame and sash section respectively. All the notches, 
perforations and special end profiles are made with 
special dies mounted in a Yoder automatic flying cut- 
off machine, synchronized with the roll forming ma- 


chine. Into this line-up coiled strip is continuously 
pulled to be formed, notched, perforated and cut off at 
the rate of 100 f.p.m. or more, coming out at the other 
end as individual straight lengths, so accurately shaped 
and dimensioned as to be ready for immediate use or 
assembly. 


to Yoder engineers are anxious to cooperate with yours in 
on developing similar high-production, low-cost methods 
ife to suit your individual needs. Literature, estimates and 
” recommendations for the asking. 

THE YODER COMPANY 
Vil 5504 Walworth Ave. @ Cleveland 2, Ohio 
30, 
on ENGINEERING 


ROLL FORMING, TUBE MIL 


SLITTING MACHINER 


MANUFACTURING 


36 YEARS’ LEADERSHIP © COILING © SLITTING FORMING EMBOSSING CURVING WELDING CUTTING-OFF 
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pit die for 
ing Keller 
This is blade forging 
thous d me very 
simp! ed milling 
1es, r-cO 
lex. Trace job 
— 40° 
nomically- 


This is the Pratt & Whitney Keller, Type 
BL, that is duplicating and double-duplicat- 
ing its original investment in short order. 
This one machine can handle any of the 
many kinds of work shown here. Tool- 
rooms, tool and die shops, mold shops, and 
experimental departments all profit by 


Kellering. 


It will pay you to look into 
the time and cost saving 
possibilities of Kellering. 
May we send you our latest 
Bulletin on the Type BL 
Keller? There is no obliga- 
tion. 


MOLDS 


KELLERING 


RINGS UP PROFITS 
on ALL these DIFFERENT jobs 


This steel mold for a precision alum- 
inum casting is being cut from a 
wood master. Plaster or any other 
readily worked material is suitable 
for the master form. Plastic molds 
are made the same way. 


Division Niles-Bement-Pond Cornpany 
WEST HARTFORD 1, CONNECT 


ie. \ Parts and Pilog Mode), 
: Say Op UN Pa R Ts Pp Op Uc » 4 
Plane Angle, and Shane Were 
| 
geile. AVE ix ~ 
Me 
MACHINERY, 


Take this 
Cast Iron 
Pillow Block 


Apply this 
P&J 
Chucking 
and 


Tooling 


The work is held in an air-operated combina- 
tion chuck and fixture. Then: 


1st T. F.: Rough bore hole and two 
counterbores; chamfer O. D. of Hub 


2nd T.F.: Finish above cuts; chamfer 
counterbore 


3rd T. F.: Machine oil slinger groove; 
machine snap ring groove; rough form 
ball race and face end 


4th T. F.: Machine ball radius with 
single point tool 


5th T. F.: Size bore counterbore 


Do The Job With Maximum Speed At Mini- 
mum Cost On This Powerful, Precise P&J 
4DE Automatic Turret Lathe with 15 changes 


of speed arranged in 5 sets of 3 automatic 
changes; 27 feeds arranged in geometric pro- 
gression; built for permanency of alignment, 
freedom from scoring, and long life. 


WRITE FOR BULLETIN GIVING 
COMPLETE SPECIFICATIONS 


Skilful tooling —the ability to groupand 


He combine operations, often on a single JR 
Mee turret face — is the secret of the outstand- ee 

ingsuccess with which Potter & Johnston 

combines high precision with high speed 
and consequent low cost parts production. 


That is why you may find it very much 9 


worth your while to submit your parts or 


prints to P&J for tooling suggestions, 


estimates and time studies. It involves (iy 
you in no obligation and may uncover 9 


savings of truly great significance. 


Pawtucket, R. 
subsidiary of Pratt &Whitn 
Division Niles “Bement-Pond C 
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HOWN above, is one of many unusual parallel-sur- 
facing jobs performed by the high-production ‘‘feed- 
thru’? method — on GARDNER Double GRINDERS. 
Here, plane blades are fed to rubber 
rolls that guide them between opposed 
grinding wheels, where TWO sides are 
parallel-surfaced at ONE pass thru 
the machine. Food chopper blades also 
are fed thru this machine, on the same 
fixture, at the rate of 20 per minute. 


Use Modern 
GARDNER For faster, lower-cost parallel-surfac- 


WIRE-LOKT ing, investigate the advantages of 


Abrasives GARDNER Double GRINDING. 
| Dise Grinders! 


YOUR SURFACES 


WORK DATA 


Material 


O eration 

Swe 
Tolerances_ Liga Le 
Lo 
Stock Removal 


0200.05 Ovetall 

Production 

4006 Discos Ven, 

Feed Hand Load 
Feed Kotla 

Machine__2_ 425 - 26” 


GARDNER- GRIND WRITE FOR OUR Double Grinder BULLETIN! | 


MACHINE COMPANY 


414 East Gardner Street > * * 7 Beloit, Wisconsin, U.S.A. | 
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| | | Fits more easily into 
any product-design 


Trim and slim as a fine timepiece ... and even 
easier to read... this new general-purpose Series 
1260 is the most important news in counters since 
the Veeder-Root bicycle cyclometer of 1868! 


This eye-catching counter, richly finished in 2- 
tone grey to set off the ‘“Ease-Eye” direct-reading 
line of 6 bold figures, will measurably add to the 
appearance ...to the utility...and to the market- 
ability of any machine or product into which it is 
built as an integral part. It will deliver continu- 
ous Facts in Figures on any phase of operation or 


In Canada: Veeder-Root of Canada, Ltd., 995 St. James Street, Montreal 3. 


production ... and it will prove the 
product’s guarantee. 


And the new 1260 will fit into the 
closest design-limitations. For it mea- 
sures only 4%" long, 1 9/16” high, 142” 
wide... weighs only 12 ounces. Speeds 
from 1,000 to 5,000 counts per minute, depend- 
ing on type of drive: ratchet, revolution, direct, 
or geared. Capacity is 1,000,000 counts. Then 
one turn of the knob resets to all zeros. 


Look for this good-looking modern counter 
in the new machines and equipment you buy. 
And, by all means, look into its possibilities as 
a built-in sales-builder for your own products. Write. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Great Britain: Veeder-Root Ltd., Kilspindie Road, Dundee, Scotland 
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| ‘This Compact, New oS 
; 


Speedy. localized induc- 
tion heating cuts heating 
time to seconds. 


Slashes man-hours. Skilled 
labor not required. 


NEWS 


Often eliminates copper- 


plating, packing, car- 
purizing, straightening 
and extra machining OP” 


erations. 


Banishes rejects due to 
distortion. Saves wear on 


dies caused by scaling in 
forming applications. 


with 
TOCCO’ Induction Heating 


F you are co 
ncerned wi 
overlook the c with the profit and loss figures of yo 

ost-cutti ur 
oteteaiting st-cutting possibilities of TOCCO Ind company don’t 

metal- uctio 

al-working plants have found that TOCCO n Heating. Ameri- y. 
can speed producti 
on 


Compact, clean machine 
can be located close to 
related operations to 
avoid hauling. 


Oiten eli minates 
costly alloys in prod 


Saves floor space. Im- 
proves working condi- 
tions. 


Set-up changes for dif- 
ferent parts are easily and 
quickly made. 


i 
| 
Lower Costs 
for 
: uct. 
; and lower unit costs in hardening, heating for forging and brazing applications. y, 
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PRODUCTION TRIPLED! 


ONIT COST CUT 60% 


Nash oil pan showing TOCCO-Brazed drain 
__ flange. Photo courtesy Nash Motors. 


with TOCCO Induction Heating 


Even if your products are entirely different in size and shape TOCCO can 
probably provide similar cost reductions and production increases for you. 


@ Nash Motors, Kenosha, Wisconsin reports the 
following benefits from TOCCO Induction braz- 
ing of drain flanges to automobile oil pans: 

1. PRODUCTION TRIPLED— Using a hand torch, 
production was only 21 brazed assemblies per 
hour. TOCCO brazes 75 per hour—357% of 
former output! 


2. COSTS CUT—At the same time TOCCO Induc- 
tion brazing cuts labor and material costs from 


THE OHIO CRANKSHAFT COMPANY 


$12.75 to $4.90 per hundred—a reduction of 
60%, representing a saving of $6.00 every hour. 


3. OTHER ADVANTAGES—include a neater, bet- 
ter looking brazed joint, and a complete elimina- 
tion of leakers and subsequent repair costs. 


TOCCO Engineers are glad to help you find appli- 
cations in your plant where TOCCO Induction 
Heating can increase your production, cut your 
costs and improve your products. 


Mail Coupon Today 


THE OHIO CRANKSHAFT CO. 


L LET iN Dept. M-2, Cleveland 1, Ohio 


“TOCCO Induction Heating” 


. Name 


Please send free copy of 40 page book 


Position 


Company 


Address 
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BIG_-STRIDE 
in 
SERVICE 


SINGLE END 
Size 1.510” (38mm) 
and over 


PLUG GAGES 


DuBo Plug Gages have already won an excellent 


DOUBLE END 
Under 1.510” 
(38mm) 


reputation for long-enduring service. Excep- 
tionally long wearability is inherent in their basic 


Be Sure design. Now chromium plated gagirig surfaces, 
To Write available at very little extra cost, add a tre- 
| For DuBo mendous plus to their service life. 
Bulletin GAGING 
For long runs and the more abrasive materials SURFACES are 
pene specify Chromium Plated DuBo Gages. ea 
LIGHT IN WEIGHT EASY TO ENTER DEFINITE CHECK 


STANDARD GAGE CO. Inc 


DuBo Gages weigh 
70% to 80% less 
than cylindrical plug 
gages of equivalent 
size. 


Simply tip handle 
slightly above bore 
axis. Enters even un- 
dersized bores easily. 


Whether or not handle 
drops freely below cen- 
ter is definite yes-or- 
no answer. 
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is built 


visible 


which 


Divis 


HE tap is nota tool whose value can 
| be told by its looks. It 1s only in 
its performance that its merit becomes 
manifest. If it threads thousands of 
holes at high speeds with undeviating 


accuracy, it is a good tap- Its true value 


tion of steel, his workmanship, and his 


refinements of design that are rarely 


still another important “built-in” value 
in “Greenfield” taps. It is the service 


the distinguished list of distributors 
who stock the “Greenfield” line from 
coast to coast; and the on-the-spot help 
which 1s available from the trained 
Greenfield Man” on any threading 
problem at any time. Such built-in” 
values are an important chapter in the 
“Greenfield” story of service and quality. 


GREENFIELD IP and DIE CORPORATION 


and 
xe THE GEOMETRIC TOOL CO. 


and 
ampco TWIST DRILL CORP. 
Jackson, Michigan 


Built-In” 


into it by the maker in his selec- 
to the eye- There 1s, We believe, 


is available to the tap user from 


Greenfield, Massachusetts 


New Haven 15, Connec 


ions of Greenfield ToP and Die Corporation 


<e \ 
q 4 . | 
\p — 
LY J 


This Self Opening Die Head is for use on live 
spindle machines, particularly automatic screw 
machines. 

* 
Available in six sizes, with a cutting range from 


1 to 214”, 
* * 


GEOMETRIC also makes a complete line of Self 
Opening, Stationary and Solid Adjustable Die 
Heads — and Collapsing and Solid Adjustable 
Taps. Write today for further details. 


"Be Sue ... Buy. 


RE cENFIE! LD TAP and DIE CORP! 


Greenfield, Massachusetts 


TWIST DRILL CORPORAHIO 


sackson, Michigan 


fap and Die Carporrhen 


7 
JP THREADING TOOLS 
i = 
, Style KD Die Head a | 
(| | ME 
TOOL COMPANY 
| | , NEW HAVEN 15, CONNECTICUT | 
~ 
4 
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Let AIAX AX Engineers 


Aid You In Selecting 
Forging Machinery 


Ajax engineers, thoroughly experienced in forging 
processes and forging machinery, can be of valuable 
assistance to the persons responsible for efficient 
forging production. 


The Ajax Manufacturing Company manufactures a 
complete line of forging machinery - - - Forging 
Machines, Forging Presses, Forging Rolls etc. 
Ajax engineers, with the knowledge gained 
through research and development within their 
plant and through constant contact with the most 
progressive forge plants in the country, are 
experts in the field of forging. Whether your 
problem concerns the selection of one piece of 
forging machinery for the forging of a single 
part, or a multiple unit production line set-up 
from bar stock to the trimmed forging, Ajax 
engineers will welcome the opportunity to assist 
you wherever possible. 


EVELAND 17, hye 


ae =: | 
| 
HE BRANCH P. O.. 


PLETE INFORMATION on why these modern LeBlond lathes and cutter grinders should be in your 
tool room, send today for any or all of the following free bulletins: 

C] REGALS . . . made in 6 swing sizes: 13”, 15”, 17", 19”, 21” and 24”. 

(_] DUAL DRIVE .. . Bulletin No. 2. 

{_] RT TOOL ROOM... Bulletin RT-31. 

(_] No. 2 CUTTER GRINDER... Bulletin CG-251. 


THE R. K. LEBLOND MACHINE TOOL COMPANY, CINCINNATI 8 OHIO 
LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES. 
SALES OFFICES: New York, Chicago, Philadelphia, Detroit. 
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Costs Down-Production Up! 


“We've sharply reduced time per piece, improved 
surface finish, and greatly extended the number of 
pieces per tool grind since we switched to Gulf 
L.S. Cutting Base,” says this Foreman of Main 
Screw Machine Products, Inc., Waterbury, Conn. 

“On our new 34” automatics we are perform- 
ing two turning, one threading, and one cut off 
operation on a steel clock part at the rate of 1.2 
seconds per piece. With the cutting oil we used 
previously the time per piece was much higher.” 

“Just as important to us has been the increased 
number of pieces per tool grind. With Gulf L.S. 
Cutting Base we are now running 16,000 pieces 
before regrinding of the tools is necessary. Add 
the fact that we are getting better finishes, and you 
can see why we're gratified by our experience with 
this fine cutting oil.” 

Here’s another example of how the proper ap- 
plication of the right Gulf quality cutting oil im- 
proves production and lower costs. To make sure 
that you’re getting all the benefits possible 
through the use of more suitable cutting oils, call 
in a Gulf Lubrication Engineer today. 


The Foreman of this progressive shop (left) con- 
sults with a Gulf Lubrication Engineer on results 
with Gulf L.S. Cutting Base in machining clock parts. 


Gulf Oil Corporation - Gulf Refining Company 


Division Sales Offices: 


Boston New York Philadelphia Pittsburgh Atlanta 
New Orleans + Houston * Louisville + Toledo 


LUBRICATION 


Gulf Oil Corporation - Gulf M 
3800 Gulf Building, Pittsburgh 30, P 


Please send me, without obligation, a copy of your pamphlet “The 
new improved Gulf L.S. Cutting Base.”’ 
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BALL BEARINGS 


multi-purpose ball bearing 


You name the product... hand truck, electric fan, file cabi- 
net, bicycle or any application where friction-free perform- 
ance must be combined with low cost. That’s the job for 
Schatz “Commercial” Ball Bearings. High grade, low-car- 
bon, cold-rolled steel rings and high quality balls give 
“Commercials” their extra load capacity, and result in 
longer bearing life and all-around utility. 

“Commercials,” manufactured in every type and size, are 
products of over half a ‘century’s experience in the manu- 
facture of ball bearings. Schatz engineering counsel will 
help you adapt “Commercials” to your product. Or, if you 
need a special type bearing, our engineers will be glad to 
work with you to design and make the right bearing for your 
application. Tell us about your bearing problem. 
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Equipment moves freely on Acme Ball Bearing Casters 


Acme Ball Bearing Casters roll on balls 
—not wheels, provide a free-rolling 
“bearing” action on conveyors and 
other heavy equipment that must be 
shifted around...in all directions. Acme 
Casters are strong, durable and efficient 


on any type floors. They’re available in 


les rs several types and sizes for many indus- 
"25 trial applications. Write for details. 


THE SCHATZ MANUFACTURING COMPANY 
6754 FAIRVIEW AVE., POUGHKEEPSIE, N. Y. 


REPRESENTATIVES LOCATED AT 


2640 Book Tower, Detroit 26, Mich. 
402 Swetland Bldg., Cleveland 15, Ohio 
8 South Michigan Avenue, Chicago 3, Ill. 


reial 
| 


Full Swing for Main and Auxiliary End Slide Standard and Special 
Tool Mountings 


Machine capacity can usually be measured by tooling ac- 
commodation. The facility available to handle the job will 
determine a machine's dollar value. 

Lack of a “full choice” accommodation of tooling positions 
for endworking tools and attachments can be a costly handi- 
cap to a multiple spindle automatic. The inability to swing to 
full collet capacity die heads, hollow mills, trepans, and in- 
ternal necking tools, can limit a machine's usefulness on many 


“All-Position"” End Attachment Mounting 


will lead you to 


Conomatic: 


Cone "Full-Choice” Open Cad Aiicchment Drive 


‘TTER THAN ONE? 


jobs from zero up. Like half a loaf — better than none, but 
much less than one. 

The “full choice” tooling accommodation of Conomatic cross 
slides, main end slides, auxiliary end slides and endworking 
attachment drive positions, are worth checking. 


Standard Forming Slide and Auxiliary Cross Slide Facility 


A comparison with ALL Automatics #6 


CONE AUTOMATIC 
MACHINE COMPANY, INC. 
WINDSOR, VT., U.S.A. 
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2” ACME XN Forging Machine show- 
ing nitralloy liners on bed and match- 
ing nitralloy lined header, movable die 
and toggle slides. 


INDUSTRY 


Nitralloy liners, used on all slide tinuous peak performance of ACME XN 
ways of ACME Model XN Forging _ Forging Machines. 

Machines, just don’t wear out. Ten years The other advantages of these modern 
under all kinds of actual operation have forging machines are fully described in 


proven that the slide ways 


bulletin 57 giving details on 
14%", 1%" and 2” sizes. Bul- 
letin 77 describes 244", 


4" and 5” sizes. 


protected by nitralloy liners 
retain their alignment per- 


manently and insure con- 


ACME MACHINERY DIVISION e 4535 St. Clair Ave., Cleveland 14, Ohio 


ESTABLISHED 1882 


“ACME” FORGING © THREADING © TAPPING MACHINES © ALSO MANUFACTURERS OF “HILL” GRINDING AND POLISHING MACHINES 
HYDRAULIC SURFACE GRINDERS © “CANTON” ALLIGATOR SHEARS © PORTABLE FLOOR CRANES © “CLEVELAND” KNIVES © SHEAR BLADES 
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The Messinger Mfg. Co., Tatamy, Pa., makers of Insecti- 
cide Dusters, Threshers, Corn-Shellers and Woodwork- 


ing Machinery are reaping the benefits of Turret 
Lathe Productivity. 


131% of the funds invested in Jones & Lamson Turret Lathes 
were repaid to the purchaser in one year of operation. 


* Both large and small lot production of sheaves, bearing caps, blowers, blower cases, 
worm gear housings, etc., are now turned at peak economy on Jones & Lamson Univer- 


sal Turret Lathes. One year’s savings, based on direct costs alone, more than paid for 
three machines complete with equipment! 


Messinger Mfg. Co., famous for over 90 years’ experience in producing agricultural 
implements, reports that six obsolete lathes were replaced — with capacity to spare. 
Savings were due to carbide tooling, to the elimination of second operation arbor work 
(accurate bored jaws were faster and easier) and to the ability of the new machines to 
hold and repeat exact size settings by means of multiple stops. 


Even if your present machines are less than 10 years old, the purchase of a new Jones & Lamson Turret 


Lathe may be justified through direct savings alone! Let us determine YOUR possible savings. Write to Dept. 
710H for this free service. 


JONES& LAMSON 


MACHINE TOOL CRAFTSMEN SINCE 1835 
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| Per Hol 
@Cuts Your Cost Per Hole 
AS 
Speeds Producti 
°Speeds Production 


Yes, there are many advantages in selecting the right 
drill for each job. <> For instance, one of our cus- 
tomers was getting excessive breakage with regular 
jobbers’ length drills on the set-up pictured here 
—drilling holes %6 inch deep in stainless steel. A 
Clveland Service Representative was able to correct 
this situation by recommending a stub screw machine 
.. drill which, because of its heavier construction and 
=“ shorter length, is giving complete satisfaction.<> Your 
-. drilling problems, too, perhaps can be solved by a 
Cleveland Service Representative — without cost 
or obligation. Contact our nearest Stockroom, or... 


Telephone Your Industrial Supply Distributor 


THE CLEVELAND TWIST DRILL CO. 

1242 East 49th Street Cleveland 14, Ohio 

Stockrooms: New York 7 « Detroit 2 * Chicago 6 * Dallas 1 * San Francisco 5 
Los Angeles 11 « London W. 3, England 


ASK YOUR !NDUSTRIAL SUPPLY DISTRIBUTOR FOR THESE AND OTHERCLEVELAND TOOLS 


\\ 
“CLEVELAND” DISTRIBUTORS EVE HERE 
are ready to serve you 
bed 
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Part—Die Cast Diaphragm Cover 
ee Ten 10-32 Hole: 
vetion—Approximetely 300 Perk 


NATCO A33 Multi-Spindle Machines are built specifically to 
help you obtain more economical high speed, light sensitive 
drilling and tapping operations in your plant. They make 
possible remarkably high production and low hole cost in a 
wide range of small and medium sized work. Whether your 
production involves drilling and tapping operations in cast 
iron, in steel, in aluminum, in plastics or in wood, NATCO 
welcomes your inquiry and suggests that you send prints 
wherever possible. Write today! Department M. 


CO DRILLING, BORING, TAPPING AND FACING MACHINES 


PROD UCTION INCREASED over Previous Method 
Wi igh Spe it 
a: 
24 | | Th 
| 
¥ 


UNIVERSAL 
| RAIL TYPE 
DRILLING 
MACHINE 


e A handy machine for drilling angular oil holes in crankshatfts. 


e Exceptionally efficient for small lot production or for special 
designs and experimental parts. 


\ \ \\ 
\ \ 
| 
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PERFECT 
ERFORMANCE 


when cutting tools have been given 


00% inspection can you be sure of their 

top performance on the job. That’s why every 
Butterfield spiral pointed tap is thoroughly 

checked so that it comes to you ready for your 
toughest assignments. Spiral pointed taps are 

designed for tapping deep through holes or 
G blind holes drilled deeply enough to allow chip 
clearance at the bottom of the hole. They cut 
freely .. . produce excellent threads. 

You can get quick deliveries of spiral pointed taps and 
other cutting tools from your nearby Butterfield Distributor 
...he’ll be glad to help you select the right tool for the 
job. BUTTERFIELD DIVISION, Union Twist Drill Company, 
Derby Line, Vermont, and Rock Island, Quebec. 


Checking Pitch Diameter, 

Thread Form and Lead ona 

Zeiss Universal Measuring 
Microscope 


THE 100% INSPECTED TOOLS so q 
Every Tool Individually Inspected 


TAPS DIES REAMERS SCREW PLATES 
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These three types of Simonds Band 
Saws ... made from special Simonds steel ... with evenly set, milled 
teeth . . . will do any bandsawing job for you faster and better, at lower cost: 


Regular Hard-Edge Band Saws: For speed-cutting alloy steels and other 
ferrous metals. 8 widths and tooth sizes, for general and contour cutting. 


Skip-Tooth Band Saws: For speed-cutting plastics, aluminum, magnesium and 
other soft, non-ferrous materials which require extra gullet-capacity to clear 
large chips. 4 widths and tooth sizes. 


Spring Temper Band Saws: For speed-cutting thin aluminum sheets, mag- 
nesium and steel . . . as well as light structural shapes, plastics, fibre, etc. 
7 widths and 5 tooth sizes. 


Extra Savings: Don’t divert your millers, shapers, lathes and drills to work 
that Simonds Band Saws can do better and faster! 


And don’t overlook the opportunity to save by making your own gages, 


templates, etc., from Simonds Flat Ground Steel Stock cut by Simonds Metal 
Bands . . . a top money-saving combination. Ask your Distributor, 


‘REGULAR EDGE.. .SKIP-TOOTHH HARD EDGE 
_.-e AND SPRING TENSION SAWS 


CIRCULAR METAL- FLAT GROUND STEEL 
CUTTING SAWS STOCK 
(Solid-Tooth, Inserted- (Oil Hardening) 


Tooth, Segmental) 


“RED TANG” FILES “RED END” HACKSAWS 


SIMONDS® 


| sa\ SAW AND STEEL CO. | 


FITCHBURG, MASS. 
Other Divisions of SIMONDS SAW AND STEEL CO. 


BRANCH OFFICES: 1350 Columbia Road, 
Boston 27, Mass.; 127 S. Green St., Chicago 7, 
Ill.; 416 WwW. Eighth St., Los Angeles oe. Calif.; 
228 First St., San Francisco 5, Calif.; 311 S. W. 
First. Avenue, Portland 4 4, Ore.; 31 Ww. Trent 
Ave., Spokane 8, Wash. Canadian Factory; 
595 St. Remi St., Montreal 30, Que. 


1 WHEN YOU USE SIMONDS You STAY IN THE HIGHLANDS 
« OF CONSISTENT CUTTING EFFICIENCY 
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NEW ROTOR CYCLE 


HE new Rotor 360 Cycle Tools develop 

nearly twice the power of 180 cycle tools 
with the samesize motor and develop more 
power per pound than any other type of port- 
able tool. 


The 6-inch, 360 Cycle Rotor Grinder shown 
weighs only 12% Ibs., operates at free speed 
of 6000 R.P.M. and under full load at 5700 


TOOLS 


R.P.M. This light weight and high speed 
under load means greater production... 
lower costs. 


Call the Rotor Analyst for full information 
on this remarkable new line of Rotor grind- 
ers, sanders, buffers and polishers. Write 


for free copy of Bulletin 36. 
360 CYCLE O'TOOL 
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HIGH SPEED 


PRECISION 
PRODUCTION 
MACHINES 


SECOND OPERATION MACHINE: 1” collet, 
6” step chuck, 5” jaw chuck capacity; eight 
spindle speeds to 4000 r.p.m.; preloaded ball 

gbearing construction for spindle and turret; 
hardened and precision ground steel ways; 
turret and cross slide operating levers are ad- 
justable to suit the operator. 

Write for descriptive bulletin DSM59. 


MULTI-OPERATION CHUCKING MACHINE: 
This machine has the same capacity as the 
Second Operation Machine. In addition, it has 
an eight-position turret, production threading 
head and power feed for the carriage. 

Write today for bulletin HP which shows how 
this machine can handle various jobs, using 
standard tool bits only . . . for low-cost tooling. 


The production of precision parts today requires tool room accuracy with high speed 
operation to reduce and then maintain lower costs. The above machines are both 
designed to increase the output of parts to extremely close tolerance and finish speci- 
fications. The precision qualities of these machines, combined with the simplicity of 
operation, assure lower costs. 


OFFICES IN PRINCIPAL CITIES. EXPORT OFFICE, 269 LAFAYETTE ST., NEW YORK 12, N. Y. 
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‘ 
HARDINGE BROTHERS, INC., ELMIRA, N. 
“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE™. 


| 
‘HEN our tool inspectors put their : 
“OK” on Card cutting tools we don’t a 
take their word for it! 
Although we make Card tools meet the 
highest standards in factory inspection, we’ve 
engaged the famous Pittsburgh Testing Labo- 
ratory to make independent tests of our 
taps which they buy on the open market... | 
just as you do. The results of their tests for | 
hardness and dimensional accuracy are then 
certified. 
This means that when you invest in a Card 
tap, you’ve got that extra assurance of qual- 
ity that means top performance on the job. 
And for prompt service... your nearby 
Card Distributor is set up to fill your needs to 
perfection. 


CARD 


MANUFACTURING COMPANY | 
Mansfield, Massachusetts 
DIVISION OF UNION TWIST DRILL CO. . 


*by the Pittsbur 


OVES 
Also mokers © 
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FOOTBURT 


station type machines 


, Production-wise engineers in leading 
automotive plants are specifying Footburt 
station type equipment on cylinder blocks and 
cylinder heads as the most advanced method in quantity 
manufacturing. Similar operations that ordinarily require several 
separate machines are grouped in one station machine thus greatly 
reducing handling and providing better production control. Combining 


of valve hole operations, cylinder boring, the majority of drilling and the 


majority of tapping are outstanding examples of this latest production trend. 


THE FOOTE-BURT COMPANY « Cleveland 8, Ohio 


Detroit Office: General Motors Building 
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What’s in 


{VERMONT 
this month? 


EMERGENCY CHANGEOVER WITH BRYANT GRINDERS 


Tue metalworking industry is plagued with 
the thought of an emergency changeover, a 
changeover from one product to another — 
a changeover that requires new machine tools 
and new tooling. 

Present day requirements demand fully 
automatic machines which as a rule do not 
lend themselves to rapid changes. 

If you have a hole-finish problem which 
could use a fully automatic internal grinder 
you can purchase it today with full confidence 
that it will fit into the new production line 


Bryant Chucking Grinder Co. 


in the shortest possible time. The Bryant 
Internal Grinders lend themselves to quick 
changeover. The fully automatic cycle can 
be changed in a matter of minutes and Bryant 
engineers are available to help in special 
fixture design. 

This is an example of how the machine 
tool manufacturers are ready at any time to 
see that the American metalworking industry 
produces the most and the soonest. 

It won't cost to inquire. 


Springfield, Vermont, U.S.A. 
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pump motor 


Coolant 60 cycle 
pump motor 
Ya hp. 30tol 30 tol 4 hp. 
CK Electronic 


Workdrive Mechanical Wheelhead 
motor traverse motor 100,000 rpm. 


Orive for cross- 

Limit feed screw and 
Switches cams to cperate 

‘a limit witches 


Workhead 
rapid index 


Hydraulic traverse 


for wheel slide é 
Relay Quick approach 
panel Rough feed A 
7) Quick Rough feed B 
approach 
Solenoid- Oress 
Dress par (0) Finish feed A 
yoraulic 
Finish valves @® Finish feed B 
Time delay 


AUTOMATIC 


INTERNAL GRINDER 


SPECIFICATIONS 
Total swing . 9 inches 
Will grind bore diameters . . . . 14 to2 Winches 
Maximum traverse. .........  6inches 
Maximum hole depth. ....... 3imches 


Will grind included angle 90° 
R.P.M. of work spindle . 


Net weight 


. 200 to 2,400 R.P.M. 
3,000 Ibs. 


Floor space — 62 inches x 52 inches (with coolant 
tank) 


You can 


BRYANT INTERNAL & EXTERNAL THREAD 
GAGES. Bryant thread gages are made in three standard 
models for the fast, accurate, visual inspection of threaded 
parts. These models cover the range from 3%’" to 5” in- 
ternal, and 3%’" to 5’’ external. Write for Catalog No. G 
for details. 


The Bryant No. 109 Internal Grinder is designed for 
high precision production of holes from 14 to2V% inches 
in diameter. Other Bryant equipment will grind holes 
through the complete range up to 60 inches diameter 
swing. Write to the factory for full information. 


SLIDES 
Preloaded ball slides for both cross and longitudinal motion. 
WORKHEAD 
Ball bearing spindle, variable speed electric drive, 200 to 
2,400 R.P.M. 
WHEELHEAD 
Precision ball bearing wheelhead with built-in high-fre- 
quency electric motor — speeds up to 100,000 R.P.M. 
TRAVERSE 
Hydraulic — 4 stations in automatic cycle, each variable 
— see drawing. 
CROSS FEED 
Eight variable stations in automatic cycle — see drawing. 
POWER 


Machine operates from standard AC current. 


“See the Difference” with a BRYANT G AGE 


It is no longer necessary to “‘feel for fit’’ with plug and ring 
gages when inspecting threads. The Bryant Thread Gage 
shows, on a dial indicator, whether a thread will assemble 
properly with its component. 

At a glance, anyone can compare threaded parts with a 
master and tell the whole story immediately — size, pres- 
ence of burrs, out-of-roundness, accumulated inaccuracies 
of pitch, lead, diameter and thread form. 

It’s fast too. The design incorporates three thread seg- 
ments, two stationary and one movable. The segments are 
operated by a thumb lever — the part is dropped between 
the segments — the lever is released, causing immediate 
contact of segments to threads — a one third turn of the 
part inspects it all over. 

Send samples or drawings for a complete story on how 
Bryant can save inspection money for you. 


Bryant Chucking Grinder Co. 


Springfield, Vermont, U.S.A. 
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VERTICAL BORING & TURNING MACHINES 


If your production involves boring, facing, turning, 
and similar operations, there’s a New Series KING 
that will handle it easier, faster, at less cost. 


Because they are substantially HEAVIER, these 
new KINGS have the rigidity, power, and range 
of feeds and speeds essential for successful use 
of carbide tools. New rectangular-type rams have 
eight bearing surfaces, are fitted with four taper 
gibs for accurate alignment. Centralized controls 
save time on the job and between jobs. 


Call in a KING engineer—let him show you 
exactly how you can save time and improve 
quality on your boring, facing, and turning work. 


New Series KING Machines are made in ten sizes: Single Column, 
ene head on -rail,.30”, 36”, ond 42” swing; Double Column, one 
or two heads on rail, 52”, 62”, 72”, 84”, 100", 120”, end 144” 
swing. All available with or without side head. Write for specifica- 
tions on the size machines ‘thet meet your work requirements. 
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Torrington Needle Bearings 


Keep Upkeep Down . 


in “Caterpillar” Diesel Tractors 


Heavy farm chores and tough construction jobs are a matter of course for “Caterpillar” Diesel DW10 Tractors. 
One feature owners like is a rugged design needing little upkeep. In governor, brake pivot shaft, steer- 
ing gear and steering bellcrank, long service life is secured with efficient Torrington Needle Bearings. 


The bellcrank application in steering control shows how these Related parts of the assembly are simple—a plain machined bore 


high-capacity, anti-friction units fit into compact designs. Two for a housing, a hardened and ground shaft for an inner race. Fab- 
Needle Bearings mounted with close fits keep mating parts in rication is easy, and installation a quick arbor press operation. No 
alignment. Freedom from wear maintains close bearing clearances retaining devices are needed. Such Needle Bearing features help 
and eliminates the need for readjustment. keep manufacturing costs down. 


Machinery you build or operate can be improved in operation and 
service life with Torrington Needle Bearings. Consult our engineers on 


your specific application requirements. THE TorrINGTON CoMPANY, 
Torrington, Conn. or South Bend 21, Ind. District offices and distribu- 


tors in principal cities. 


TORRINGTON BEARINGS 


Needle + Spherical Roller + Tapered Roller Straight Roller - Ball - 
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See Catalog R 
for various types of hobs 


ontact your local distributor 


UNION TWIST DRILL COMPANY, ATHOL, MASSACHUSETTS 
MILLING CUTTERS e GEAR CUTTERS. ¢e TWIST DRILLS « HOBS e REAMERS e¢ CARBIDE TOOLS 
We own and operate S. W. CARD MANUFACTURING CO. Division, Mansfield, Mass., Taps, Dies, Screw Plates. 
BUTTERFIELD DIVISION, Derby Line, Vt., Taps, Dies, Screw Plates, Reamers. 

BUTTERFIELD DIVISION, Rock Island. Que., Milling Cutters, Twist Drills, Hobs, Reamers, Taps, Dies, Screw Plates. 
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NAMCO 
ROLL 


HYDRAULIC. 
THREAD and FORM 
ROLLING MACHINE 


This new precision high-production machine is 
the perfect answer for shops that have a large 
volume of long and short thread work requiring 
up to class 4 fit and unsurpassed finish. 
Operating on the feed-through principle, with 
interchangeable two-roll or three-roll heads, the 
Namco Thread-Roller regularly produces 
smoother, more accurate work than ground 
threads. Capacities range from 34” up to 114” 
using three rolls—and 14%” to %" using two 
rolls. Because of three-roll operation and three- 
point support which eliminates distortion, the 


machine is a “‘natural’”’ for hollow work. 
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With the addition of magazine feed and 
hydraulic loader, just announced, the Namco 
Thread Roller becomes the fastest, most versa- 
tile, most accurate means for threading and form 
rolling, solid or hollow work to close tolerances 
with fine finish. Send us samples of the jobs 
you do; we'll do the rest—in quoting you on 


your requirements. 


Complete details on the Namco Thread 
Roller are contained in this new eight- 


=\ page bulletin. Ask us for TR 47. 


Gridey Bar and 


and 8 Spindle « 


Automati 
atics: 
Roling Machines « 
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170 EAST 13st STREET + CLEVELAND 8, OHIO ges Contract = 


Two-Flute Fast 
Spiral Double-End 
End Mill with 
Straight Shank. 


4 


Fast Spiral Double- 
End End Mill with 
346” Straight Shank. 


Long, Two-Flute 
Fast Spiral Double- 
End End Mill with 
346” Straight Shank. 


Long, Fast Spiral 
Double-End End 
Mill with 346” 
Straight Shank. 


WRITE FOR THE 
NEW HANDY-SIZE CATALOG 


describing important production- 


Ball End, Two-Flute 
: Fast Spiral Single- 
€End End Mill with 

Straight Shank. 


improving features of all Brown 
& Sharpe End Mills together with 
complete specifications and 
prices. There’s a Brown & 
Sharpe quality end mill to meet 
every end milling need. Brown & 
Sharpe Mfg. Co., Providence 1, 
R.1., U.S.A. 


Long, Two-Flute 
Fast Spiral Single- 
End End Mill with 
Straight Shank. 


Long, Fast Spiral 

Single-End End 
Mill with Straight 
Shank, 


Fast 
Spiral Single-End 
End Mill with 
Straight Shank. 
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SMITH 


gets top quality 
HIGH OUTPUT 


with LAKE ERIE Hydraulic Press — 


LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 
170 Woodward Avenue, Buffalo 17, New York 
OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 


. 


LEADING MANUFACTURER OF HYDRAULIC PRESSES—ALL SIZES AND TYPES— METAL WORKING...PLASTICS MOLDING 
FORGING...METAL EXTRUSION....PROCESSING....RUBBER VULCANIZING...STEREOTYPING...SPECIAL PURPOSE 
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800-TON LAKE ERIE 
hydraulic downstroke 


housing type press pro- 
ducing woter heater tank 
parts in the A. O. Smith 
Corporation plant in 
Kankakee, Illinois. This is 
one of many Lake Erie 
Hydraulic Presses oper- 
ated by A. O. Smith. Press 
is a self-contained, single 
action model with a 125- 
ton cushion. Working 
space measures 50” right 
to left and 48” front to 
back. The main ram has 
a 60” stroke and the cush- 
ion ram a 15” stroke. The 
daylight opening is 60”. 


CLEVELAND MODEL B 
SINGLE SPINDLE AUTOMATICS 


The ideal machine for solving stud problems. Handles a 
wide variety of diameters and lengths, and offers the user 
several different methods of production. First operation per- 
formed either on bar stock, or first and second operations 


CLEVELAND MODEL J 
DOUBLE-END AUTOMATICS 


High speed magazine-loading machine capable of han- 
dling a wide range of special production involving work at 
both ends of the piece. Particularly suited for double-end 
threading of studs. : 


performed on pieces cut to length and automatically loaded ‘ MAXIMUM MACHINE CAPACITY FOR STUD 
from vertical hopper magazines. PRODUCTION 
: es Machine Size Diameter Length 
Model J-1” 
MAXIMUM MACHINE CAPACITY FOR STUD : Model J-2” 1-1/2” 14” 
PRODUCTION Also longer lengths available on special order 
- Machine Size Diameter Length 
Model 1-1/16” B 3/4” 8” 
Model 2-1/2” B 


(Inset) Showing finished studs being produced on a 
Cleveland 1-1/16” Model B recently delivered to a 
prominent manufacturer of automotive equipment. 
This machine is cammed to produce studs of the 
following sizes: 7/16", 3/8", 1/2”, 9/16", 5/8” 
and 3/4”. 


THE JOB: 7/16” Stud from 3135 cold rolled steel. Blanks 
cut to length and pointed before being fed into machine. 


Ist OPERATION: Stud blanks fed through spindle from 
vertical hopper magazine and gauged from Rear Slide. 
Milling Slide cuts 7/16-14 thread, and pieces are 
ejected. 900 PIECES PER HOUR GROSS. 


2nd OPERATION: (Same as Ist operation) Milling Slide 
cuts 7/16-20 thread, and pieces are ejected. 550 PIECES 
PER HOUR GROSS. 
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THE CLEVELAND AUTOMATIC MACHINE COMPANY 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 


Cleveland Model J-1” Automatic, cammed to produce studs 
of the following sizes: 7/16”, 1/2”, 9/16” and 5/8”. 


THE JOB: °7/16” Stud. Pieces cut to 4-1/8” length (as 1st 
operation on Cleveland 1-1/16” Model B) fed from hopper 
magazine to center gripping chuck. Two spindles carrying 
self-opening die heads cut 14 P thread 1” in length on both 
y ends. 890 PIECES PER HOUR GROSS. 


Whatever the job, if it calls for quality production at high 
speeds, there are Clevelands for automatic turning and 
forming of bar or tube stock sizes from 1/4” to 9-1/2”, in- 
cluding multiple turning and forming of shafts and spindles 
up to 24” in length. Write for bulletins describing Clevelands 
suited to your production. Better still, get a Cleveland pro- 
posal on your next production job. 


Remember, Clavelanda Cut 
4936 Beech Street 


SALES OFFICES: CHICAGO 
CLEVELAND DETROIT 
HARTFORD © NEWARK 
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Wim, PROCKFORD 
February, 1949 
: 


Group of 5 Mattison Surface Grinders. 
The policy of ‘grinding instead of 
hand scraping wherever possible”’ has 
resulted in a 75% saving of man hours 
for prominent Detroit manufacturer. 


AMERICAN BROACH & MACHINE CO. *« ANDERSON BROS. MFG. CO. *« BARBER-COLMAN COMPANY 


Div. of Sundstrand Machine Tool Company 
BARNES DRILL CO. x» JOHN S. BARNES CORP, x _ Wz. F. & JOHN BARNES CO. 
GREENLEE BROS. & CO. * THE INGERSOLL MILLING MACHINE CO. * MATTISON MACHINE WORKS 


REHNBERG-JACOBSON MFG. CO. ROCKFORD MACHINE TOOL CO. * SUNDSTRAND MACHINE TOOL CO. 
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DIESEL BEARING SUPPORTS 


American provided the manufacturer of diesel engines with an 
SBD 72”-40 duplex surface broaching machine to finish 
broach the stepped joint faces and rough broach the 8” diame- 
ter half round on main bearing saddle forgings. 


One be lf inch 


Approximately sixty cubic inches of surface on this 150 pound diesel engine main 
bearing saddle forging is removed in broaching by the adaptation of an automatic 
indexing table and broach arbor arrangement. 

The left hand station broaches the step joint faces in six passes and the right 
hand station rough broaches the half round surface in six passes. The left hand 
table automatically indexes at each pass and the arbor on the right hand ram also 
automatically indexes at each pass to develop the radius form with four sectional 
broach assemblies. One part is completed at end of the six continuous passes. 

American engineers will recommend the machine and tooling whenever broach- 
ing is the answer to your machining problem. Send part print and production 
requirement or write for the name of our dealer in your territory They will be 
pleased to call. 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO, 


ANN ARBOR, MICHIGAN 
See r¥merican First—for the Best in Broaching Tools, Broaching Machines, Special Machinery 


i] 
i T 
‘ a 
4y 
IC 
° 
#0 
i 
RO KF D ROCKFORD 
i Cc OR ... TESTED ENGINEERING AND CRAFTSMANSHIP 


® A PORTABLE 55-TON INGERSOLL 
MILLING MACHINE, with two Motor- 
Driven Heads, is placed on welded steel 
locomotive frames by means of a crane. 
The milling heads are carried on a cross- 
rail which moves over the length of the 
machine to feed the heads over the parts of 
the frame which are to be machined. 


In this way, the machine uses the travel- 
ing crossrail in the same way an Adjustable 
Rail Milling Machine uses a traveling table. 


© Ingersoll Shear Clear cutters designed 
for milling welded steel are used. 


THE INGERSOLL MILLING MACHINE CO. 


ROCKFORD, ILLINOIS 


FOR RIGID ACCURACY IN MACHINE roots... ROCKFORD 
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Your Product 
Milling Intricate 


Contour 
Milling 


RIGIDMILS + FLUID-SCREW RIGIDMILS » AUTOMATIC LATHES HYDRAULIC EQUIPMENT | DR 


ROCKFORD. 10: MACHINES DESIGNED TO SUIT YOUR PRODUCTION 
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Mills Both External “ead 


Internal Cams 


Simple to Operate 


In spite of the complex work performed by this 
machine, it is amazingly simple to operate. It is 
completely automatic, yet easy to set-up for the 
different jobs. This simplicity of operation 
makes it possible for one man to handle several 
machines without sacrifice of accuracy or pro- 
duction. 


Write for Complete Data 


This new 6-page folder contains complete in- 
formation and specifications of this production 
contour milling machine. More detailed des- 
cription covering the 24 automatic cycles and 
how easily they can be set-up to handle the 
milling of a wide variety of contours is included. 
If your work includes milling intricate contours 


on a production basis, get this bulletin on the 
new Sundstrand cam-controlled milling machine. 
It’s FREE. Ask for Bulletin No. 680. 


Yes, you'll find this new Sundstrand contour milling ma- 
chine adaptable to an endless variety of milling operations 
on irregular shaped parts. It’s a single vertical spindle 
cam-controlled, hydraulically operated milling machine. 
Both internal and external contours can be milled quickly 
and accurately on parts of 5” diameter or less. Machine 
adjustments can be quickly and easily made for over 24 
different cycle combinations. The 3 HP adjustable speed 
spindle motor has ample power and speed range for the 
size of work for which the machine is intended. Since one 
operator can easily attend several machines, cams of various 
shapes can be produced at a savings on a production basis. 
Illustrated below is a good example of internal contour 
milling. Typical examples of other external contour milling 
operations are illustrated on the opposite page. Sewing 
machine, gun, governor, business machine and many other 
small parts can be handled on this versatile machine. 


S 2: 
SUNDSTRAND 


MACHINE TOOL COMPANY 


2530 Eleventh St. +» Rockford, Ill.,U.S.A. 


SPECIAL MILLING AND TURNING MACHINES | 


Mills Master Cams 


You will save many hours of engineering intricate cam 
profiles with this machine. Through the substitution of a 
cam-cutting spindle to replace the cam roller spindle, the 
machine operating procedure can be reversed to produce 
cams by merely following the sample part which is clamped 
in the fixture on the machine table. 


DRILLING AND CENTERING MACHINES 


CENTER OF MACHINE TOOL exce.ience.. ROCKFORD 


at - 
Contour 
— 
Machine | 
| 
— 
2, 
February, 1949 ILLINOIS, U.S.A. 


Tough 


Company’s Card Index Case . . . cut out of tough die casting steel to a 
tolerance of 0.003”. 
The 36” Openside Shaper is an exceptionally fast production ma- 
chine, too. Set-ups are quickly and easily made. Cutting speeds 
range up to 110 ft. per min. and are infinitely adjustable, with 
the cutting stroke maintained at uniform speed from start to 
finish. Reversal is quick and return rapid. Full-length, 
planer type table support permits machining of very 
large or heavy work . . . and assures exceptionally 
high precision cutting, often eliminating the need 
for further finishing operations. 
os It will be well worth your while to find out how 
4 a Rockford Hy-Draulic Shaper, Planer, Shaper- 
Planer or Slotter might speed up or improve 
Operations in your shop. Send your blueprints 
to our engineering department and we will furnish 
machine time estimates for comparison. 


4807 . ROCKFORD MACHINE TOOL CO. 
4 ROCKFORD ILLINOIS 


{APER-PLA NEI 


Assignments 

. 

this 

| ROCKFORD Hy-Dsaubic 

36” Openside Shaper 
a It invites hard jobs, the kind that are too difficult for ram type shapers . . 
4 jobs like this compound angular die for Burrough’s Adding Miuihine 


REG. U.S. PAT. OFF. 


ILLINOIS, U.S.A. Februnry, 1909 2 
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* INGERSOLL INSERTED BLADE 
MILLING AND BORING TOOLS 
This book is intended to help you properly 


| select cutters for your work. It includes 
= illustrations, detail drawings, specification 


tables, grinding charts, how to order and 
other useful data. 


“INGERSOLL CUTTER GRINDER 


This book shows through illustrations 
and diagrams the wide range of applica- 
tion of the Ingersoll cutter grinder and 
contains helpful information for the op- 
erator. 


© Ingersoll specializes in the manufacture of high 
quality precision blades of all types and materials. 
Modern high production machinery makes this pos- 
sible at competitive prices. Send us prints or samples 
of your requirements for quotation. Savings are 


effected by buying in large quantities. 


THE INGERSOLL MILLING MACHINE CO. 


ROCKFORD, ILLINOIS 


Please Send Catalog Checked 
Cutter Catalog 568 LJ 


Cutter Grinder Catalog 578 CJ 


YOU'LL FIND 


Firm 

Address 

City State 
Name Title 


| YOUR PRODUCTION MACHINE TOOLS IN +. ROCKFORD 
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BARBER-COLMA 


CARBIDE 
REAMERS 


Vibration and end-play may vary from spindle to spindle on multiple reaming 
operations. Therefore, reamer design is even more important in controlling iden- 
tical holes at each station. Barber-Colman Inserted Blade Reamers with carbide 
tips, used on this operation, are built with floating holders and magic-chuck 
drives. This permits reamers to seat themselves independently of machine con- 
ditions and produces accurate, straight, round holes. 


Barber-Colman Reamers are made with irregularly-spaced blades to give smooth 
cutting action and finely finished work. This feature eliminates welts frequently 
caused by uniform spacing. Long tool life is assured with the rigid mounting 


provided by wedges and an adjusting collar which prevent any blade movement 
during reaming. 


Consult Barber-Colman Reamer Engineers on your reaming problems. Quota- 
tions will be furnished on receipt of blue-prints and production requirements. 


GENERAL OFFICES AND PLANT 526 LOOMIS ST., ROCKFORD, ILLINOIS, U.S.A. 


JOB RECORD 


Operation — Ream valve tappet holes 


Material — Gray cast iron 


Roughing 
Feed — 8.32” per min. 
Speed— 81 SFM 
Tool Life — 4000-5000 
holes per sharp- 


Tolerance — Size .990”/.991” 


Finishing 
16.6” per min. 
36 SFM 


16000 - 18000 
holes per sharp- 
ening 


MODERN MACHINES DEMAND 
CUTTING TOOLS 
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“SILENT” 


TYPE 


EITHER OF TWO BRASS BALL COCK BODIES 


CAN BE COMPLETELY FINISHED ON THIS ONE MACHINE 


Here is a lot of ingenuity in a single, fairly simple 
package. With only a few quickly-accomplished 
changes, this machine can be switched over to 
machine completely in a single chucking efther of 
the two types of brass ball cock bodies illustrated 
above. The “silent” type of body is more compli- 
cated, as it includes an angular 2-step hole that is 
partly tapped, as well as 5 drilling, 3 boring, 3 fac- 
ing, 2 chamfering, 1 counterboring, 1 seat finishing, 
and 7 tapping operations. The standard type of 
body requires 5 drilling, 2 boring, 2 facing, 3 cham- 
fering, 1 seat finishing, and 7 tapping operations, 
several of which are in different positions than on 
the other body. Repositionings of two sets of 
spindles are accomplished by 4-spindle heads which 
can be indexed 180° to bring either of two pairs of 
spindles into action. On other heads, multiple 
spindles are provided and tooled selectively as re- 


DESIGNERS & BUILDERS OF 
SPECIAL MACHINERY 


quired. Several spindles employ combination tools. 
The machine is rated for a 12-second cycle, giving 
a production capacity of 300 pieces per hour. 


i AAA 


This is the most recent of several types of machines 
designed and built by Rehnberg-Jacobson for man- 
ufacturers of brass plumbing goods. The trend 
in this industry has been toward the use of special- 
ized multi-purpose machines to replace more costly 
manufacturing methods on standard machines. 
R-J machines, with their relatively simple struc- 
tures, standard drilling, tapping, and indexing units, 
and ingenious tooling and work-holding methods, 
have proved particularly advantageous for this kind 
of work. 


2135 KISHWAUKEE ST. 
ROCKFORD, ILLINOIS 
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| i) STANDARD TYPE 
BRASS GOODS : 
REHNBERG- BEESON MFG. COMPANY 
| 


STATION 1 
Load and Turn Over 180 Degrees 


LEFT HAND UNITS RIGHT HAND UNITS 


STATION 2 
Drill 12 Holes Drill 14 Holes 
Drill & Chamfer 2 Holes 
STATION 3 
Drill 7 Holes Drill 10 Holes 
STATION 4 
Drill 3 Holes Drill 2 Holes 
C’Bore & Chamfer 1 Hole 11” Deep 
Ream 2 Holes 
STATION 5 
Drill 4 Holes Drill 1 Hole 
Ream 2 Holes Ream 2 Holes 
Chamfer 11 Holes Chamfer 16 Holes 
STATION 6 
Tap 14 Holes Tap 17 Holes 
STATION 7 


58 OPERATIONS 62 OPERATIONS 
TOTAL — 120 OPERATIONS 


FOR PROCESSING CYLINDER BLOCKS 


PERFORMS 120 OPERATIONS 


GREENLEE 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES @ 


PRODUCES 45 BLOCKS 


This 7-station automatic 
transfer machine performs a total of 
120 individual drilling, chamfering, 
counterboring, reaming, and tapping 
operations in a continuous cycle on cyl- 
inder blocks for a leading automobile 
manufacturer. The loading end of the 
machine is equipped with a turnover 
fixture that revolves the work 180 de- 
grees, eliminating handling of the 
piece as it is received from previous 
machining operations. 


Greenlee patented preci- 
sion-ground individual lead screw spin- 
dles tap a total of 31 holes in both ends 
of the cylinder blocks. All tapping 
units are provided with a rapid ap- 
proach and return stroke. Automatic 


AUTOMATIC 


TRANSFER 
MACHINE 


VIEW FROM 
LOADING END 


PER HOUR... 


AT 80% EFFICIENCY 


tap lubrication insures clean, precision- 
cut threads with maximum tool life. 

Theelectrically-controlled 
hydraulic units are easily accessible for 
set-ups and for making tool changes, 
and are designed so they can be inde- 
pendently operated. Ample room is 
provided between stations for work in- 
spection. Automatic lubrication of each 
vital moving part assures long machine 
life and efficient operation. 

The experience of Green- 
lee engineers and the skill of Greenlee 
manufacturing personnel were com- 
bined to produce this machine. The 
effectiveness of this Greenlee team can 
be used by you, too, toward the licking 
of your production machinery problems. 


Additional Information Available Upon Request 
GREENLEE BROS. & CO., 1862 Mason Ave., Rockford, Ill. 


DETROIT OFFICE: 504 CURTIS 
AUTOMATIC SCREW MACHINES @ 


BUILDING, DETROIT 2, MICHIGAN 
AUTOMATIC TRANSFER PROCESSING MACHINES 
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PLUNGE CUT GRINDING Saves 90 minutes per plate 
ELIMINATES MILLING OF SLOTS, REWORK AND SCRAP 


@ MACHINE: Mattison High-Powered Precision Surface Grinder 
with Automatic Down Feed. 
MATERIAL: 114” x 8144” SAE 1020 Steel ground to thickness, 
milled and ground to length, Heat Treated and Oil Quenched to 
Rockwell 50-55C. 
PREVIOUS METHOD: Plates were rough milled to .468” slot 
width and slot ground after heat treating. This method produced 
an excess of scrap because of slot distortion due to heat treatment. 
PRESENT METHOD: Twenty plates are assembled together and 
clamped to magnetic chuck. The slots .500” wide by 1.250 deep 
are plunge ground to size, one slot at a time, with length gauge to 
determine spacing. Depth of cut is controlled automatically. 
SAVINGS: The new plunge cut grinding method eliminates the 
milling of slots, rework and scrap. On the 114” thick plates there 
is a saving of 90 minutes per plate, 105 minutes on the 34” and 
110 minutes on the 4”. 
WHEEL USED: Norton 20” x .515” x 8” dia. hole No. 57A4605V 
dressed to .499” plus .001”. 
The high power, speed and ruggedness of construction and large 
capacity of Mattison Grinders are factors that make results like 
this possible. To determine what can be done with your work 
send us blue prints for production estimates. Write for Free Set-Up 
The above data on savings of time and material was effected by an Rast Ast 
a Mattison Surface Grinder at the plant of Besser Manufacturing Co., - ren —— wr rr 
of Alpena, Mich. The information was submitted by Mr. R. M. Douglas, °° _ are — 
ice-Presidnet and Production Manager. 
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° The ease with which precision sharpening is accomplished on the No. 6-5 
3 Hydraulic Hob Sharpening Machine, is demonstrated in this actual 
job record. 


° This application shows the accuracy obtained when sharpening large 
IT’S ALL: THE SAME diameter, taper root spline hobs. These hobs are 5” in diameter, with 
ON * THE decreased cutting depth from the large to the small end for hobbing a 
° tapered root diameter on spline shafts, and are made with 26 teeth to 

produce excellent finish with a fine feed mark pattern. 
When sharpening with ordinary methods, deflection of the wheel some- 
times occurs as the wheel pressure against the teeth diminishes toward 
the shallow depth. This condition is eliminated on the No. 6-5 because 
A of the rigidity built into the wheel head, and the precision control pro- 
a vided over indexing and table travel. Sharpening tolerances maintained 

on a complete lot of 20 hobs are shown. 

. Write for complete information on the 6-5 Machine. Ask for Bulletin 3212. 


JOB FACTS 


Operation — Face sharpen Taper Root High Speed 
Steel Spline Hobs to class AA tolerances 


Hobs—5” diameter x 3-1/2” face 

Gashes—Straight Cutting Faces—Radial 
Depth of Grind—25/64” Wheel—7” Carborundum 
Stock Removed—.010” Feed per Rev.—,.0005” 
Wheel RPM—3600 Coolant—Micro-Grind 
Accuracy—Adjacent spacings—. 0005” 


Non-adjacent spacing—.001” 
Radial faces—,0003” 


EASIER, MORE ACCURATE 
HOB SHARPENING... 


= production sharpening: precision sharpening 
| 
a 
nll GENERAL OFFICES AND PLANT 126 LOOMIS ST., ROCKFORD, ILLINOIS, U.S.A. 
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| 
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ONE HOUR | 


BarnespriL 
HYDRAULIC UNIT-TYP 


. These cast iron hydraulic accumulator housings have a total of eighteen 
\ 


operations for drilling, reaming, chamfering and tapping. 100 com- 
plete housings per hour are produced on this special BARNESDRIL 
Production Unit-Type Machine. Arranged with automatic cycle and 
drum type automatic indexing table, the machine has 4 self-contained 
horizontal opposed units and 2 vertical lead screw tapping units. All eighteen operations 
are combined in one automatic cycle of the machine, requiring the operator to load and 
unload only. Non-productive machine time and work handling have thus been reduced 
to a minimum. 


Production Unit Machines can be arranged for a large number of drilling,. . 
reaming, tapping, threading, facing, counterboring or milling, either in combined mul- 

tiple operations or progressively. Consult your BARNESDmIL Representative for details 7 
on application to your machining problems. Send for Bulletins B1505 and B35. 3 


BARNES DRILL 
820 CHESTNUT. Beet tt ROCKFORD, ILLINOIS U.S.A. 


FOR METAL REMOVAL WITH ACCURACY AND ROCKFORD: 


MACHINE Combines Mul- 
tiple Operations with = | i 


This BARNES Unit-Type Hydraulic 
Actuator is designed and built for the 
REX Thermo-Roto Can Cooler or 
Heater shown below. 


COMPLETE PACKAGES... 
FACTORY-ASSEMBLED AND TESTED... 
DESIGNED TO MEET YOUR ACTUATING REQUIREMENTS... 
REQUIRE MINIMUM TIME FOR MOUNTING AND CONNECTING... 


Let us help solve your hydraulic actuation problems. BARNES Units 


contain all the important elements in a compact package — motor, 


pump, reservoir, relief valve, pressure controls, distribution manifold, 
all associated piping and wiring, and any special features needed. 


BARNES Units are available in standard types, or with suitable modifi- 


cations, or as a complete special design, to meet a wide range of speed 


and pressure requirements. Elements comprising BARNES systems are 


distinctive BARNES developments, and are patented. Why not take ad- 


vantage of our ability—and thus save yourself a lot of time and trouble? 


ey Chain Belt Company of Milwaukee builds this ao 

REX Thermo-Roto for rapid and uniform cooling J a C 

or heat processing of canned foods. armnes orporation 
301 S. Water St., Rockford, Illinois 
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MORE PRODUCTION PER MAN-HOUR results 

when a job goes on an AXELSON lathe... 

machinists actually like to operate them .. . loca- 

tion of controls minimizes lost motion... ex- 

treme rigidity permits faster speeds ...ample 

— power for the deepest cut without slow- 
own. 


TO PLANT EXECUTIVES: Com- 
plete illustrated literature tells 
the story of AXELSON lathes. 
Write today for your copy. 


SHOP SUPERINTENDENTS AGREE that machin- 
ists produce more work of higher quality with 
fewer rejects on AXELSON engine lathes, because 
of their infinite ease of operation, greater versa- 
tility, and in-built precision. Control of manu- 
facture...from foundry to assembly...makes 
this possible. 


GREATER ACCURACY MEANS FEWER 
REJECTS... Massive bed designed to main- 
tain absolute alignment... spring tension 
scrapers and felt wipers on carriage prevent 
dirt and chips from galling the ways... 
operator has complete, precision control of 
the cutting at all times. 


ADAPTABLE TO ANY STOCK, JOB OR 
TOOL... Wide range of speeds and feeds 
... two-speed tailstock is standard equip- 
ment... with ram type turret, power rapid 
traverse, micrometer carriage stops, reliev- 
ing and taper attachments, and many other 
accessories available for handling any work 
... designed to use all modern tooling. 


MINIMUM MAINTENANCE AND REPAIR. . Easier to 
tool-up and retain precision settings . . . forced-feed 
lubrication to carriage and cross slide ways, eliminates 
wear — gibbed slides permit easy compensating adjust- 
ments... all parts designed for longest life with the 
least maintenance. 


XELSON 


DEPENDABLE FOR A THIRD OF A CENTURY 


AXELSON MANUFACTURING CO. 
Los Angeles 11 * New York City 7 * St. Louis 16 
AUTHORIZED DISTRIBUTORS IN ALL PRINCIPAL INDUSTRIAL CENTERS 
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Photo Courtesy Chicago Pneumatic Tool Co, 


HERE'S HOW R and L TOOLS 


INCREASE 


MACHINE CAPACITY 


ANOTHER R and L TOOL! 


The R and L Universal Tool Post holds 
square or flat tools, and provides means 
for adjusting the tool in all directions. Can 
be used on the front or back cross-slide with 
the spindle running either direction. 


Small parts for Chicago Pneumatic Tools are machined to 
close tolerances in the set-ups shown here. And—to get extra 
production capacity—Chicago Pneumatic uses R and L Turning 
Tools. These versatile tools can double, or triple the capacity 
of any spindle or turret face by performing combinations of oper- 
ations such as the ones illustrated on governor stop-pins and 
throttle plug bushings. 

Ruggedly built and simple in set-up, R and L Turning Tools 
will produce accurately concentric work. They can be set up to 
do drilling and turning; turning, centering and burnishing; point- 
ing and form turning; turning two diameters and other jobs at 
one work station, doubling or tripling the capacity of your auto- 
matics or screw machines. 

The possibilities for using R and L Turning Tools are almost 
endless. Some interesting set-ups are shown in the R and L 
Booklet, which also gives complete specifications of the five sizes 
of R and L Turning Tools, and illustrates the other efficient tools 
in the R and L line. Write for your copy today. R and L 
Tools, 1825 Bristol Street, Nicetown, Philadelphia 40, Pa. 


TURNING TOOL— UNIVERSAL TOOL POST—FLOATING DRILL HOLDER — CARBIDE AND ROLLER BACKRESTS— REVOLVING STOCK STOP 
TAP AND DIE HOLDER — CUT-OFF BLADE HOLDER — TURRET BACKREST HOLDER — RELEASING ACORN DIE HOLDER — KNURLING TOOL 
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“RYERSON 
ALLOY STEEL 


His Signature -— 


Your Alloy Protection 


This Ryerson alloy inspector’s signature completes 
a triple play for your protection—spark tester to 
laboratory metallurgist to inspector. 

First the spark tester checks the spark pattern to 
verify the steel’s analysis. Then the metallurgist tests 
it for hardenability in the Ryerson laboratory. Fi- 
nally, the inspector checks the steel when ready for 
shipment and certifies with his signature that its 
type, size, finish, condition, color marking and heat 
identification exactly meet specifications of the order. 

The inspector’s signature also means that the 
Ryerson Alloy Certificate sent with the steel cor- 
rectly charts hardenability for the particular bars 
shipped. This Certificate proves that the steel will 
meet performance requirements—enabling you to 


buy on the basis of hardenability with complete 
safety. Heat treating? The Certificate guides you to 
quick, accurate results. 

While we may be temporarily short of some sizes, 
thousands of tons of Ryerson alloy steels await your 
call—triple-checked for quality. Just contact your 
nearby Ryerson plant. 


Principal Products 
BARS—Carbon & alloy, hot STAINLESS—Allegheny metal 
rolled & cold finished plates, sheets, bars, etc. 
STRUCTURALS—Channels, PLATES—Sheared & U. M., 
angles, beams, etc. Inland 4-Way Floor Plate 
TUBING—Seamless & welded SHEETS—Hot & cold rolled, 
mechanical & boiler tubes many types & coatings 


MACHINERY & TOOLS—For metal working 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, Philadelphia, Detroit, Cincinnati, 


Cleveland, Pittsburgh, Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles, San Francisco 


RYERSON STEEL 
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CUMBERLAND GROUND SHAFTS 


An Exclusive Product made by an Exclusive Method 


CONCENTRIC 
DIAMETERS 1-1/8" to 8" STRAIGHT 
INCLUSIVE ACCURATE 
° 
MINIMUM MAXIMUM 
ELASTIC LENGTHS 
LIMIT MANUFACTURED 


Year 1845—up to 16 feet 
Ycar 1886—up to 25 feet 
Year 1945—up to 70 feet 


Cumberland Brand—30,000 Ib per sq in. 
Potomac Brand—45,000 [tb per sq in. 
Cumsco Brand—55,000 Ib per sq in. 


They are carefully ground to our standard manufacturing tolerance, 
plus nothing to minus .002" on diameters 1-1/8" to 2-7/16" 
inclusive ... plus nothing to minus .003" on diameters 2-1/2" to 
8" inclusive. Closer tolerance can be furnished, if desired. 


IMMEDIATE SHAFTS 


Distributed by 


Baltimore, Maryland—Addison Clarke & Bro. 
Boston, Mass.—Hawkridge Brothers Company 
Boston, Mass.—Brown-Wales Company 
Bridgeport, Conn.—Hunter & Havens, Inc. 
Buffalo, New York—Jos. T. Ryerson & Son, Inc. 
Charlotte, N. C._—Edgcomb Steel Co. 

Chicago, I1l.—Central Steel & Wire Co. 
Cincinnati, Ohio—Jos. T. Ryerson & Son, Inc. 
Cleveland, Ohio—The Bissett Steel Company 
Dayton, Ohio—Central Steel & Wire Co. 
Detroit, Michigan—Central Steel & Wire Co. 
Fort Worth, Texas—C. A. Fischer 

Hartford, Conn.—Hunter & Havens, Inc. 
Indianapolis, Ind—Tanner & Company 

Jersey City, N. J—Jos. T. Ryerson & Son, Inc. 
Lakeland, Fla.—Mine & Mill Supply Co. 

Los Angeles, Calif—Link-Belt Co., Pacific Div. 


CUMBERLAND STEEL COMPANY 


Louisville, Ky.—Neill-LaVielle Supply Ca. 
Martinsburg, W. Va.—W. H. Heiston & Son 
Montreal, Can.—Drummond, McCall & Oo., Ltda. 
New Orleans, La.—R. J. Tricon Co. 

New York City, N. Y.—Bright Steel Corp. 
Oakland, Calif.—Link-Belt Co., Pacific Div. 
Philadelphia, Pa.—Charles Bond Compan > 
Philade!phia, Pa.—Horace T. Potts Co. 
Pittsburgh, Pa.—McKee-Oliver, Inc. 

Portland, Maine—W. L. Biake & Company 
Portland, Oregon—Link-Belt Co., Pacific Div. 
Providence, R. I—Congdon & Carpenter Co 

San Francisco, Calif—Link-Belt Co, Pacific Div. 
Seattle, Wash.—Link-Belt Co., Pacific Div 
Spokane, Wash.—Link-Belt Co., Pacific Div 
Toronto, Canada—Drummond, McCall & Co. Lia 
Worcester, Mass.—Pratt & Inman 


CUMBERLAND, MARYLAND, JU. S. A. 


ESTABLISHED 1845 INCORPORATED 1892 
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WAREHOUSE STOCK 


Why they think of WARD when it’s SPRING STEEL 


e BLUE TEMPERED SPRING STEEL 
Many Hundreds of Sizes 
.002" to .065" in thickness — .95 to 1.05 
Carbon — 48-51 Rockwell 


e COLD ROLLED ANNEALED SPRING STEEL 


.003" to .183" in thickness—.70 to .80 Carbon 
— .90 to 1.05 Carbon 


CLOSE TO A THOUSAND SIZES IN STOCK — AND 

COMPLETE SLITTING AND SHEARING EQUIPMENT 

ENABLE US TO FILL PROMPTLY THE MAJORITY 
OF ORDERS RECEIVED 


WAREHOUSE SHIPMENTS ONLY ON THE ABOVE 
SPRING STEELS. NO EXPORT ORDERS. 


Distributors 
MILLER STEEL CO., INC. EDGCOMB STEEL OF 
40-50 Montgomery Ave., NEW ENGLAND, INC. 
Hillside 5, N. J. Milford, Connecticut 
New Jersey, WAverly 3-8000 Telephone—MILford 4-1631 
New York, REctor 2-6263 
PRECISION STEEL WAREHOUSE, INC. R. E. DEUTSCHE 
4409-4425 W. Kinzie Street 765 Hampden Avenue 
Chicago 24, Illinois St. Paul 4, Minnesota 
Telephone—COLumbus 2702 Telephone—NEStor 7279 


Providence, R. 1., GASpee 8573 36 FARNSWORTH ST. BOSTON 10, MASS. 
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A Firth Sterling man will give you 
an unbiased recommendation of the 
right steel or carbide —or both: 


@ Ready-to-use FIRTHITE TOOLS 

@ Sintered Carbide Tips for Tool Makers 
@ Hardened Ground High Speed Tool Bits 
e Bar Steel in all Tool Steel grades 


| e Carbides and Die Steels for 
{ Blanking, Stamping and Forming Dies 


@ Firthaloy Carbide Dies for Heading 
@ Carbide Nibs and parts for dies 
@ Alloy Tool and Die Steels in 


For COLD FORMING 


Standard and Special Analyses 
e Carbides and Steéls for Molds yo | 


forging, upsetting, rolling 
e Carbide or Steel Trimming Dies 


For HOT FORMING 


| 
| 
L 
e@ Hot Work Die Steels for 


~ 


e Extrusion Die Steels and Steels for Die Casting 


For DRAWING 
and xX TR USIO N Firthaloy Drawing Dies for 


e Cromovan and other Die Steels 


; For GA GES and PARTS { @ Carbide Tips or Inserts for all wear parts 


@ Stainless and Alloy Steels 


MCKEESPORT. PA 
. NEW YORK 
DAYTON + PHILADELPHIA PITTSBUR 
IN CANAD, IT + CHICAGO - LOS ANGELES GH + CLEVELAND 
A~—CHAPAT ENGINEERING & SALES, LTD. 
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SHELBY Seamless Steel Tubing comes to you 
ready for immediate fabrication or machining. 


Made by Nationa Tube Company—the world’s 
largest manufacturer of steel tubular products—it 
is obtainable, in addition to round, in square, rec- 
tangular, and other special shapes . . . in any com- 
mercial size from % to 10% OD inches, and in wall 
thicknesses from .035 inch to 1.500 inch cold drawn 


...and in a wide range of steel grades and anneals. 

By being able to start with pre-shaped stock in- 
stead of with castings or forgings, you eliminate or 
greatly reduce many time- and labor-consuming 
operations, as well as the costly waste of material. 

But perhaps the biggest advantage in using 
SHELBY Seamless is that its excellent machining 
characteristics both speed up production and im- 


Shortcut to faster, 
lower-cost production... 


you start out with thee BASIC SHAPE ALREADY MADE 
when you use SHELBY SEAMLESS 


prove the quality of your output. You can turn out 
parts from it in the millions and the last part will 
be as metallurgically and dimensionally accurate 
as the first. 


Why not talk to National’s engineers about the 
possibility of using SHELBY Seamless? You, too, 
may be able to profit by their wile experience. And 
you can be sure that any recommendations they 
make will be based on a study of your particular 
requirements and the results of similar-condition 
tests in our own laboratories and actual on tne-job 
observations. 


NATIONAL TUBE COMPANY, PITTS"URSH, PA. 
(TUBING SPECIALTIES DIVISIO‘ 


COLUMBIA STEEL COMPANY, SAN FRAACISCO 
PACIFIC COAST DISTRIBUTO?S 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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FINER STEEL BARS 
HAVE EVER BEEN MADE 


4 
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Ground 


--- Use them where Split-Hair Accuracy, 
Arrow-Like Straightness, Roundness and 
a Mirror Surface are Needed 


Here are the finest commercial steel bars that money 
can buy—in sizes from 1” to 8”, inclusive—just the bars 
you may need to improve product quality or to cut costs. 


Union Ground Rounds are extremely accurate. The 
standard tolerance of Cold Drawn and Ground Rounds 
(Union Special Finish) in sizes 4g” to 17%”, inclusive, 
is plus .000”, minus .002”. That of Turned and Ground 
Rounds (Union Precision Shafting) is plus .000”, minus 
.002” in sizes 114” to 2%4,", inclusive, and plus .000’, 
minus .003” in sizes 214” to 8”, inclusive. 


Since these tolerances always are undersize, Union 
Ground Rounds assemble readily—never require costly 
dressing down to fit. 


Union Ground Rounds are uniformly straight and 
round, too—with a lustrous, smooth surface that mini- 
mizes friction and provides an attractive, bright finish. 


With these fine steel bars you can assure: 


1. Perfect alignment of bearings, gears, cams, clutches 
and other moving parts; 

2. Smooth, quiet, balanced operation in the most 
intricate mechanism; 


3. Freedom from vibration at high speeds; 


4. PAT OFF 


4. Reduced wear; 

5. High Operating efficiency; 

6. Longer service life; 

7. Lower assembly, maintenance and per-year-of- 
service costs; 


8. Attractive appearance. 


Union Cold Drawn and Ground Rounds provide the 
improved machinability and physical properties de- 
veloped in cold drawing — while Union Turned and 
Ground Rounds may be machined unsymmetrically or 
threaded without warpage or distortion. 


Both types can be produced in all standard and special 
carbon, alloy and stainless steel analyses. They can be 
furnished annealed, normalized, spheroidized, heat 
treated or strain relieved as required. Let us show you 
where Union Ground Rounds can benefit your product 
—and your costs. 


REPUBLIC STEEL CORPORATION 


Union Drawn Steel Division « Massillon, Ohio 
GENERAL OFFICES e e e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 


REPUBLIC 


RIG US. PAT OFF 


Free-Machining Bessemer, Alloy and Enduro Stainless Steels 


Union Cold Drawn Special Sections 


Union Cold Drawn and Ground Rounds; Turned and Polished Rounds; 
and Turned, Ground and Polished Rounds (Union Precision Shafting.) 
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TALIDE METAL MEETS 
EVERY REQUIREMENT 


SWAGING DIES 
(For Forming Solid and 
Tubuler Shapes) 


POWDER METAL- 
LURGY DIES (For 
Compacting Powdered 
Metals and Materials) 


BLANKING AND 
FORMING DIES 
(For Stamping Lami- 
nation Discs, Metals, 
Plastics, Paper) 


TUBE MANDRELS 


Talide Dies outwear steel dies 
50 to 1. Production runs of over 
1,000,000 pieces are commonly 
obtained. Long life of super-hard 
Talide Dies reduces down time, in- 
creases. output, lowers unit cost 
and makes a better product. 

Tungsten Carbide Dies take 


{TUNGSTEN CARBIDE) 


and hold a brilliant polish, thereby 
imparting a better finish to your 
product. 

Talide Metal Dies range in size 
from pin point to 24" I. D., and 
in many complex shapes . . . used 
for blanking, drawing, swaging, 
extruding, spinning or curling. 


Send us prints or parts for estimate and recommendations and ask for Catalog 48-WP. 


HEADING 
AND EXTRUSION DIES 
(For Shaping and Sizing Bolts, 
Nuts, Screws and Collapsible 
Tubes) 


DRAWING DIES 
(For Wire, Tubing and Bar Stock) 


SPINNING AND 
CURLING ROLLERS | 


| 


YOUNGSTOWN 5, OHIO Pioneers in Tungsten Carbide Metal 
CUTTING TOOLS - DRAWING DIES . WEAR RESISTANT PART 


| 
i 
i 
TALIDE 
Op 
PRESSED CAR® 
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Helps Safeguard Clothes! PRODUCTION WITH “BAKELITE” 


(2) Agitators in the new Maytag Washers are made from a spe- 
cial type of BAKELITE Phenolic Plastic, bringing real benefits to 
manufacturer and housewife, alike. They’re rapidly and inexpen- 
sively molded in a single operation to a degree of surface smooth- 
ness that is definitely kinder to fabrics. Light in weight, they are 
strong, attractively colored, and resistant to soap, detergents, hot 
water, and dirt. They’re molded by the Plastics Division of 
General American Transportation Corporation, and by Chicago 
Molded Products Corporation, 


What Can This DOOR 
Tell You About ADHESIVES? 


«) Bonded throughout with BAKELITE Urea Resin Glue BCU-12, 
this ingeniously designed flush-panel door made by Para Corpora- 
tion is strong, light, good-looking and economically produced. It’s 
another example of the growing trend to BCU-12 in the furniture, 
plywood and woodworking industries. For BCU-12 is highly ex- 
tendible. It can be used for cold- or hot-pressing, curing rapidly at 
room temperature or up to 265 deg. F. A standardized product, it is 
suited to well-established gluing techniques, 


This Railroad Car WV!’ 
Idea Can Go Places! 


1) At a reduction in cost, The Budd Company has 
adopted BAKELITE Phenolic Plastic for the long- 
lasting window sills of its new streamlined passen- 
ger cars. The sills are molded in a single piece that 
requires no machining or finishing. The design pur- 
posely allows for a slight lengthwise bend, which 
straightens out when the ends are clamped in place, 
and gives each sill a permanent tension fit in its win- 
dow frame. The sills are hard, smooth, lustrous and 
are highly resistant to water, temperature changes, 
and cleaning compounds. The molder is Northern 
Industrial Chemical Company. 


in the expanding family of Plastics! 


ON BETTER, FASTER, LOWER COST 


PLEASE TURN THE PAGE 
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MINATED PLASTICS Set 
This Idea Soaring! 


4) Helicopter blades built by Goodyear Aircraft Corpora- 
tion now have an ingenious new covering on the aft two- 
thirds of their surfaces. It consists of “Formica” laminated 
plastics made with BAKELITE Phenolic Resin, pressure 
bonded between thin sheets of stainless steel. The laminate 
not only provides a high degree of weather resistance, but 
also adds stiffness, greater weight-lifting ability, and maxi- 
mum resistance to distortion under load. 


PLASTICS son 


CORPORATION 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation Tig 
30 East 42nd Street, New York 17, N.Y. 


Design Changes Are Easy with 


Versatile, Adaptable Plastics! 


Check coupon below for information on specific subjects illus- 
trated. For general information write for copy of Booklet G-8, 
“A Simplified Guide to BAKELITE and VINYLITE Plastics.” 


BAKELITE CORPORATION, Department 14 
30 East 42nd Street, New York 17, N. Y. 


Please send information on subjects checked below: 


1. General-Purpose Phenolic 
Plastics 


O 4. Phenolic Laminating 
Plastics 


Impact-and-Chemical 5. Molded Styrene Plastics 


Resistant Phenolic Plastics 


Urea Resin Glues 


CO 6. Polystyrene Emulsions 


5) In short, does it need rigidity and good mechanical 
strength at the low temperatures found in refrigerators? 
BAKELITE Styrene Plastics furnish these qualities in the 
baffle assembly that separates the freezer compartment from 
the storage section of Kelvinator’s new ‘“‘Moistmaster” Re- 
frigerators. Moreover, these “cold-weather” plastics are light 
in weight, dimensionally stable, resistant to moisture and to 
food chemicals—and they save money! The baffle shown 
is molded by the Plastics Division of General American 
Transportation Corporation. 


This Cement Block 
Your Ideas About GOA) GS 


There’s something 
new in coatings that 
product designers, pro- 
duction managers, and 
maintenance men 
should investigate... 
BAKELITE Polystyrene 
Emulsions. The cement 
block illustrated tells 
the story. A test was de- 
vised in which only the 
outside surfaces of the 
block were given a single coat of Polystyrene emulsion paint. 
Then the block was filled with water for several months. The 
water traveled through the interior structure of the block, yet 
not a drop seeped through the coating...neither has the coat- 
ing blistered nor peeled. These new BAKELITE Polystyrene 
Emulsions can be used straight or employed as a fortifying 
agent in standard types of water-thinned emulsion paints to 
improve gloss and washability. The exceptional “hiding 
power” of the new emulsions makes them serviceable for 
application on a variety of porous surfaces such as plaster, 
masonry, paper, cloth, wood and leather. 
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CONDUCTIVITY — Demon- 
strated in more than 50 to 
years’ use of Alcoa Alumi- 
num as a conductor. 


Sound uses for ALCOA ALUMINUM 
in the electrical industry 


CORROSION RESISTANCE— 
As in bus bar installations, 
many of which have with- 
stood the corrosive bite of 
industrial fumes and chem- 
ical attack. 


LIGHT WEIGHT—As important 


industrial products, as it 


is to housewives in iron sole- 
plates like this Alcoa Casting. 


TECHNICAL HELP—Write 
for free copy of ‘Alcoa 
Aluminum and Its Alloys”, 
containing fundamental fab- 
ricating practices, design 
and mechanical data. 


As one of America’s larger users of electric 
power, Aluminum Company of America would 
naturally make wide use of Aleoa Aluminum 
in many electrical devices. Over the years, our 
plants and properties have been proving 
grounds for such uses of aluminum. 

In Aleoa Aluminum Castings, like the wiring 
device shown above, we’ve learned there’s a 
right design to take advantage of the strength, 
light weight, low cost and corrosion resistance 
of aluminum—and a wrong way: When poor 
alloy choice or improper design can result only 
in disillusionment for the manufacturer and 
dissatisfaction for his customers. 

Alcoa stands ready today to work with elec- 
trical manufacturers toward the right choice 
of aluminum not for just satisfactory results; 
for excellent performance. When the world 
demand for aluminum no longer exceeds the 
supply, such teamwork should result in elec- 
trical products that are a credit to their 
manufacturers and to the Aleoa Aluminum 
they’re made of. May we plan ahead with you? 
ALumMINUM CompANy OF AMERICA, 664 Gulf 
Building, Pittsburgh 19, Pennsylvania. 
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@ Here is Good News for manufacturers of all 
types of equipment. Now you can secure 
LEDALOYL bearings, bushings and paris... 
particularly in the smaller sizes .. . in days 
... not months. Our new and enlarged facilities 
... plus new equipment... plus new methods 


have made this prompt delivery possible. 


Good delivery is but one of many reasons for 
specifying LEDALOYL. This new and unusual 
bearing material combines all of the best 
features of powder metallurgy. Our exclusive 
process of pre-alloying the basic materials... 
casting copper, tin and lead into a high quality 
bearing bronze alloy prior to manufacturing 
. . . provides a uniform structure with uniform 
strength and uniform porosity. Thus, theself-lubri- 
cating action is both constant and dependable. 


LEDALOYL is low in cost. This is particularly 
true when there is quantity of a size. Each bear- 
ing, bushing or part is molded, under pressure, 
to required size and shape. This eliminates all 
expensive machining operations. Why not check 
over your needs today? Give us the oppor- 
tunity to show you how to save both time and 
money. There's a Johnson Bronze office as near 
as your telephone. 


520 S. MILL STREET 


SLEEVE 
SERVICE 
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TIMKEN’ tube engineering service 
guarantees clean-up with 
MINIMUM MACHINING TIME AND SCRAP LOSS 


ELECTING the right size seamless tube to make 
hollow cylindrical parts is not as simple as you 
might think. 


Sometimes you may find you have tubing on hand 
which requires too much machining—wastes material 
and time. And sometimes you don’t have enough metal 
to fill out your dimensions. 


How to be sure of getting the right size tube? Consult 
with Timk:n. Timken tube engineering service will 
analyze the specifications for your finished part and 
recommend the most economical size Timken tubing 
for the job. Chances are it will be a lighter weight tube 
than you’re using now . . . with a sizeable saving in 
material cost. 


You get the saving—we take the risk 


We take all the risk! We guarantee that the Timken tube 
we give you will clean up to your finished dimensions! 


Timken tube engineering service can save you mate- 
rial and machining time, and give you guaranteed 
clean-up for three main reasons: 


First, one of our engineering departments devotes 
its full time to the calculation of the most economical 
tube size for your particular requirements. These men 
have had years of contact with mechanical tubing 
problems in practically every large scale manufac- 
turing industry. 


Second, every step in the manufacture of Timken 
tubing is rigidly controlled in our own mills, resulting 


YEARS AHEAD =—THROUGH EXPERIENCE AND RESEARCH 


in outstanding uniformity of dimensions. This greater 
uniformity permits a minimum stock removal in the 
Timken tubing you use. 


Third, Timken has the largest assortment of roll 
sizes of any mechanical tubing mill in the country. 
This means you have the largest selection of hot- rolled 
tube sizes to choose from. 


90% of Timken tubing bought this way 


So fully proved and widely recognized are the ad- 
vantages of Timken tube engineering service that 
today 90% of Timken mechanical tubing is bought on 
that basis. 


Let Timken tube engineering service make an analy- 
sis of your requirements and recommend the most 
economical size tube for your job, guaranteed to clean 
up. No cost or obligation. Simply provide the data 
indicated below to The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ‘‘TIMROSCO”. 


All you have to do is give us 


this information: 


f poe PART DIMENSIONS. Maximum OD x Minimum ID x 

Length. Blue print or sketch preferred. Dimensions should 

include applicable tolerances and shoul d be identified as 
“finish machined” or “finish ground”. 


2 MACHINING POSITION. Complete sequence of operations 
when practical. 


3 CONDITION DESIRED. Hot rolled, cold drawn, rough turned, 
or rotorolled. 


4 GRADE AND QUALITY OF STEEL. 


TRADE-MARK REG. U.S PAT. OFF, 


Fine Alloy 


and Seamless Tubes 


including hot rolled and cold finished alloy 


Specialists in alloy steel 
steel bars—a complete range of stainless, graphitic and standard tool 
analyses—and alloy and stainless seamiess steel tubing. 
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STRONGER PARTS AT LOWER COST! 


 Presteel Stampings Eliminate Costly 
Machining . 


Representatives in 


ALEXANDRIA, VA. 
BUFFALO 


CANTON, OHIO 
CHICAGO 

The cutter bar and chain cover for this power hedge shear graphically DENVER 
illustrate how Presteel combines craftsmanship and expert tool design with DETROIT 
modern methods and equipment to produce stronger metal parts at lower cost. FORT WORTH 

Identical grooves in both parts are required, to a depth 50% beyond INDIANAPOLIS 
thickness, to permit free passage of the speedy chain. Previously, these grooves LOS ANGELES 
were machined, but removal of the metal weakened the structure. NEW YORK 


PHILADELPHIA 
SYRACUSE 
TORONTO, CANADA 


Presteel accurately forms and pierces these large area parts on heavy 
presses from .125 cold rolled annealed steel. By coining the grooves, the 
metal is forced back into the parts — hardening, toughening and increasing 
their strength. Through proper tool design, Presteel controls the flow of 
metal to form the sides of the grooves, sharp and square — perpendicular to ALLOY STEELS AND OTHER 
the face. Machining is entirely eliminated. METALS COLD FASHIONED 


Manufacturers are looking to Presteel for assistance in the design and SINCE 1883 
redesign of metal stampings that will reduce production costs. Perhaps you 
have a problem where our metal working knowledge will save you money! 
Tell your story to our representative or write us direct! 


WORCESTER PRESSED STEEL CO. 


302 BARBER AVENUE 
WORCESTER 6, MASS. 
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Alloy Steels Armor Plate Clutch Plate Stee 
Tillage Steels » Soft Center Steel » Shovel Steels 
Knife Steels © Saw Steels, including Hack Saw 
Blade Steels TEM-CROSS Steel Stainless Steels 
INGACLAD Stainless-Clad Steel 


STEEL DIVISION 


Borg-Warner Corporation, New Castle, Indiana e Plants: New Castle, Indiana; Chicago, Illinois; Kalamazoo, Michigan 
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Whe can oretell . the far-reaching benefits 


new Qakite cleaning methods will bring to 
tomorrow's metal-working operations? 


W. live in fast-moving times. 

Four short decades ago, when industry first 
employed Oakite materials to improve upon old- 
fashioned soda-kettle washing practices, it little 
realized the startling progress that industrial clean- 
ing was destined to achieve. Nor could it conceive 
how Oakite methods and service would contribute 
to the unerring precision, efficiency, and amazing 
speed required in today’s streamlined manufactur- 
ing operations. 

The record speaks for itself. Today, industry 
knows it can depend upon modern Oakite materials, 
methods and service to keep production volume at 


Oakite Technical Service Representatives Are Located in 
All Principal Cities of the United States and Canada 


high levels . . . to keep unit costs low . . . to obtain 
uniform, durable, attractive product finishes that 
promote sales. 

But production cleaning and its related tech- 
niques cannot be permitted to rest on past or 
present accomplishment. So the Oakite Engineer- 
ing, Technical and Chemical Research Staffs are 
even today creating, testing and perfecting to- 
morrow’s materials and methods that will contribute 
greatly in helping the metal-working industry 
reduce manufacturing costs in the years ahead. 
Oakite Products, Inc., 21A Thames Street, New 
York 6, N. Y. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 
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We specialize in precision pre- ar ] e 00 © 
forming of Carmet carbide metals ; 


to any shape for special wear- The Allegheny Ludlum line of Carmet Carbide Tools is complete 
resistance needs, such as dies, —every style, size and grade you may need for any cutting job in 
gage blanks, etc. Let us quote the shop. If you make your own tools, a full line of blanks is avail- 
on your requirements. able, too—as well as all necessary sizes of A-L Shank Steel. Extensive ; 


stocks of Carmet standard tools and blanks are carried in A-L 
and Distributor’s warehouses coast to coast, and special tools are 
available to order. @~ Just remember, for best performance on 
any application, use Carmet! 


SM? Allegheny Ludlum Steel Corporation — 
CARBIDE ALLOYS DIVISION, ‘Detroit 20, Michigan 
DISTRIBUTORS: Wile us stout Stantard Tok your wiry. 


WaD 813 
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P. 1h OS The 1949 advantages 
of Aluminum Castings by Alcoa 


Compare the cost of finished products when 
you think of castings by Alcoa! Held to 
close tolerances, they require minimum 
finishing from as-cast. And their light 
weight means lower handling costs 
through your production line. 

Alcoa produces sand, permanent, and 
semi-permanent mold castings. For more 
information and a prompt quotation. call 
your nearby Alcoa sales office (branches 1n 
55 cities) or write ALuminum Company OF 
AMERICA, 1748 Gulf Bldg.. Pittsburgh 19, Pa. 


Sandand Permanent-mold Foundries at Bridge- 
port, Conn., Cleveland, Detroit, Los Angeles 


: 
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Pp §R-HARDENING OIL-HARDENING 
MATCHED SET 


MATCHED SET 


WATER-HARDENING RED-HARD 
MATCHED SET warcero 


WEAR RESISTANCE 


WEAR RESISTANCE 


GREATER HAROLNING 
ACCURACY AND SAFETY 


OREATER HARDENING 
ACCURACY AND SAFETY 


Eliminate Costly Stock Mix-U) 


to identity I 
fool steel bars! @ la 
2 You Ch S Ap, 
Discover how this new marking system can help you - . 


. TOOL STEEL SELECTOR 


ector Wall Chart now printed 
12 different colors to quickly 


Birmingham, Ala. Cincinnati 
Boston Cleveland 
Bridgeport, Conn. Dayton 


This New Marking program Gives You 
| 4 NEW ways 10 REDUCE TOOLING costs! 
1. QUICKLY DENTIFY STEELS IN sTOCk! No more “guess 
Matched Tool and Die Steel is now painted end to en! with 
its own gistinctive color. 
2. REDUCE your OWN MARKING COSTS! With the new wa 
marking method the identifying color stays with small 
pieces cut from pars, and on short jengths put pack 
ety? 3. AVOID COSTLY sTOCK MIx-UPS! At last YO“ can te 
duce the danget of using the wrong steel for the 
gna ruining an otherwise pertect tool or die- 
4. py knowing ot a giance : 
“hich steel 18 which” You can speed UP inventory- | 
taking: eliminate confusion in stocking: and reduce time 
to Help You Get Better Tools and Dies! %.. 
Here. for the first time is complete program that helps you rake 
the guesswork out of selection. identification. and heat treatment 
ae of tool gnd die steels- For many years tool makers have ysed the 
Carpenter Matched Set Method simplify tool and gie steel 
selection and heat treatment. Now going one further. Cat- 
penter's new bat painting system js your insurance against 
mistaken tool steel identity’ Each “ajamond on the new 12- 
color Wall Chat represents steel in the Matched Set. By a 
An >< following girectional for extra resistance: 
x x “South” for greater toughness: etc., YOU quickly arrive at the one 
— steel best suited for each job- simply the Chart to select the 
steel need—thes go to your stock rack and pick out the bat 
with the corresponding color. It's easy saves time, reduces costs. 
; <2 > == Start now to cashin on all the exclusive penefits you get with ae 
Carpenter Matched Tool and pie steels: Be sure YOU orders call 
for “Carpenter Meanwhile. nite for YOU Tool Stee! Selector 
i Stee The Carpentet Steel Co-» 105 West Bern Reading: Pa. 3 
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for Better 


Machinability in 


Casting users profit from use of Nisiloy . . . a new, 
powerful, positive inoculant that promotes bet- 
ter machinability. It contains about 60 per cent 
nickel, 30 per cent silicon, balance essentially iron. 

Faster, easier, lower-cost finishing of gray iron 
castings may be attained because Nisiloy serves 
to eliminate localized hard areas or chilled (white) 
edges and surfaces ... regardless of sharp varia- 


tions in section thickness. 


EMBLEM OF SERVICE < 


S 


TRADE 


THE INTERNATIONAL NICKEL COMPANY, INC. 


both heavy and light sections. 


Get full information. Send for your free copy 
of a booklet that describes how the dense, gray, 
machinable structure secured with Nisiloy re- 
duces machining time, tool wear, rejects and costs. 


Mail the coupon now. 


*Trade-mark of the International Nickel Company, Ine. 


The International Nickel Company, Inc. 
Dept. M., 67 Wall Street, New York 5, N. Y. 


Please send me your booklet entitled 
“NISILOY” for GRAY IRON CASTINGS. 


Name 
Company 


67 WALL STREET 
NEW YORK 5, N.Y. 
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Chilling and consequent machining difficulties were encountered by a foundry specializing in cast parts like these, designed with [xy 
Nisiloy, added to the ladle, assured ready machinability after many other experiments failed. 
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CARBOLOY. 


Standards stocked 
by authorized dis- 
tributors in 82 cities 
coast to coast. 


without adding men, 


materials or machines: 


HOW WOULD you like to see: 


Your production of pieces per tool grind 
upped 300%? Rough grinding operations 
eliminated? One lathe replace four? 
Work speeds quadrupled and finishes 
improved at the same time? More work 
squeezed from your machines? Trouble- 
some wear problems licked? The parts 
you make held to extremely close 
tolerances? 


Get these results with Carboloy Tools 


In the manufacture of dairy equipment, 
a simple change to Carboloy Cemented 
Carbide brought every one of these 
advantages. 


As a result, production more than dou- 
bled . . . and in spite of nearly a 16% 
raise in hourly labor rate, and substan- 
tial increases in material costs, cost per 
piece was not increased. 


How can you get these results? 


The benefits of Carbide can apply to 
your operations, too. And there’s one 
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sure way to find out how: call in a 
Carboloy engineer. He has come up 
against almost every kind of carbide 
problem, and can bring to your plant 
his wide knowledge and experience in 
getting the most from carbides. 


His specialized knowledge of carbides, 
together with the intimate knowledge 
your engineers have of your particular 
production problems, will be able to 
cure many of your production ills... 
even if you’re already using carbides to 
some extent. 


Call in your Carboloy engineer 


He'll gladly help you—for that’s his job. 
He can assist you, too, in the selection 
of the most economical tooling from any 
of Carboloy’s 600 standard tools and 
blanks, or special Carbide-tipped tools 
made by more than 150 tool manufac- 
turers. 


So why not get in touch with him?—or 
write us direct: 


CARBOLOY COMPANY, 
11147 E. 8 Mile Ave., Detroit 32, 


INC. 
Michigan 


CARBOLOY. 


CEMENTED 


CARBI 


s And they doubled production— 
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f precision is your problem, sleeve bearings will solve it to the 


~ 


fullest extent...in modern aircraft engines and their superchargers—on the 


spindles of precision machine tools—where precision is paramount— Bunting 
Cast Bronze sleeve bearings are used...Versatile in design and alloy, ‘ 
Bunting Bearings offer advantages which we would like to discuss with you. 


The Bunting Brass & Bronze Co., Toledo 9, Ohio. Branches in Principal Cities. 


BRONZE BEARINGS wy BUSHINGS PRECISION BRONZE BARS — 
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EVER in the whole life of a 
machine tool is cleanliness of 
greater importance than when the 
machine tool or its component func- 
tional parts are tested. 


The Bullard Company insures that 
all hydraulic oil used in testing its fa- 
mous “Mult-Au-Matic” and other 
machine tools is centrifuged in the 
De Laval Oil Purification System. 
Being wholly mechanical in action, 
De Laval machines remove by cen- 
trifugal force all undesirable solids, 
but do not remove rust inhibitors. 


tests, just as De Laval Oil Purifiers 
used to keep many other kinds of fac- 
tory oil in condition save mainte- 
nance expense and add to machine 
life. Often, as in the case of cutting 
oil, De Laval purification leads ulti- 
mately to better work—less rejects— 
as well as to longer cutting oil life. 


Write for Bulletin MM-1 and check 
the application for De Laval Oil Puri- 
fiers you are most interested in. 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 
THE DELAVAL COMPANY, Limited, Peterborough, Ont. 


De Laval Oil Purifiers when used to 
maintain test oils insure more reliable 


LAVAL 


PURIFIERS and CLARIFIERS 
FOR FACTORY OILS 
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you can SURE.. te its 
Westinghouse 


Forget old-time ideas about the care and 
greasing needed to keep motors running! 

Life-Line motors now eliminate the time 
and cost required for lubrication—for life! 
Life-Line double-width ball bearings are pre- 
lubricated with a more-than-ample supply 
of specially-treated lubricant—and factory- 
sealed to keep dirt out and grease in, for the 
life of the bearing. 

Periodic weekly or monthly greasing 
schedules can be dispensed with. Motors may 
be installed in inaccessible locations; ma- 
chines no longer need be disassembled to 
reach motors for greasing. Winding failures 


LA, 


away 
rication costs 


caused by overlubrication, and failures 
caused by use of improper lubricants, can be 
prevented. 

Multiply these advantages by the number 
of motors in your plant. You'll find they offer 
new and important savings—in labor costs, 
in machine down-time, in motor outage 
costs. Then get in touch with your nearest 
Westinghouse office today. Most standard 
Life-Line motors are now available from 
stock. Others are available on short delivery 
schedules. Ask for details on your require- 
ments. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 
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you can 6E SURE... 1s 
Westinghouse 


Tough lubrication job? 


NOT WITH 
MOTORS 


It costs money to “baby” electric motors with 
constant greasing attention, whether it’s a few 
or a few hundred. 

That’s why Life-Line motors offer new and 
important savings in plants like this one using 
119 Life-Line vertical motor drives, and in any 
others using a-c motors from 1 to 50 horsepower. 

Life-Line motors cut down operating costs 
every day, every week, they are in service, because 
they need mo lubrication—for life. Sealed, pre- 
lubricated bearings insure long life—reduce 
motor outages caused by overlubrication and 
underlubrication—reduce machine shutdowns 
and lost production. 

Check your Westinghouse representative today 
for prices and delivery on your requirements. 
Standard ratings available from stock—others on 
short delivery. Westinghouse Electric Corpora- 
tion, P. O. Box 868, Pittsburgh 30, Pa. —_J-21494 
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ONE MACHINE 


From Coventry, England, 
comes this enthusiastic 
report of the Standard 
Motor Co., Lid., on the 
BULLARD Type D Muit- 
Au-Matic. 


According to a leading British auto- 
mobile manufacturer, the BULLARD 
8-spindle Mult-Au-Matic is an excellent 
example of modernization of produc- 
tion machinery . . . with particular 
emphasis on its ability to perform 12 
machining operations — entirely auto- 
matically —in 2 minutes’ piece time! 
Case histories show why BULLARD Mult- 
Au-Matics are internationally recog- 
nized as outstanding among multi- 
spindle manufacturing equipment. . . 
key factors in the present world-wide 
effort to cut the time and costs of 
production. 


The work. A cast differential gear case, 
before machining. 


The same casting after completing one 
cycle (through 7 work stations) on the 
BULLARD machine. Arrows indicate the 
12 machined faces . . . . Piece time: 
2 minutes! 


"Sak pants of your jobs for en- 
gineering estimates. Refer to ad 


TWELVE TO 
LATHES 


BULLARD Mult-Au-Matics are rugged 
versatile machines designed to cut 
manufacturing cost on a wide variety 
of jobs. These are not exclusively high 
production machines since case histories 
show reduced manufacturing costs on 
short runs of work. Individual speeds 
and feeds at each station provide cor- 
rect cutting conditions for various diam- 
eters, operations and a wide variety of 
cutting tools. Study the manufacturing 
economics of the Mult-Au-Matic Method 
as applied to your work. The Bullard 
Company, Bridgeport 2, Connecticut. 


Close-ups of 2 of the 7 fully automatic work stations, showing 
_ several tools cutting simultaneously. 
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Air-Gage Tracing of lens-laps, both male and female, 
provides an excellent example of the accuracy and finish 
possible with this exclusive Monarch machining method. 


@ Here’s a new Monarch high-speed contour 
turning team to push your costs way down. 

The proved advantages of Air-Gage Tracing 
now are available on the famous Monarch 
high-speed 10’’ EE Precision Manufacturing 
Lathe. 

By the exclusive Air-Gage Tracing method 
you can turn step shafts; turn, bore and face 
contours of innumerable kinds. This is done in 
a fraction of the usual machining time, at a 
fraction of normal costs—and with better accu- 
racy and finish. 

Air-Gage Tracing provides an automatic 


THE MONARCH MACHINE TOOL CO., Sidney, Ohio 


All the Advantages of 
AIR-GAGE TRACING 
Available for 


SMALL, HIGH-SPEED WORK 


machining cycle and automatic sizing. All 
cutting is done with a single-point tool and 
over a wide, stepless range of cutting speeds. 
Accuracy is assured by the air-gage-like action 
of the tracer mechanism. Finish is improved; 
setup time and tooling costs greatly reduced 
by the single-point cutting method. 

If you want peak production at a _ profit, 
then you'll want Air-Gage 
Tracing for your small-parts 
machining operations. Let 
us supply you with com- 
plete details. 


FOR A GOOD TURN FASTER——TURN TO MONARCH 
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but there’s difference! 


Mark of Antonius 
Stradivarius, Cremona, 
Italy ... 1719 


iS a rare instrument . 


While both violins may look alike to the camera's eye, one 
. the other, a clever copy Actual 


BAr,, 
> 


% 


comparison by a trained musician will show a vast difference 


in quality and value! 


THERE IS A DIFFERENCE IN TAPS, TOO! 


All taps may look alike at first 
glance, but the inherent, built-in qual- 
ity of BATH ground thread taps is 
evident by their outstanding, every- 
day performance. Bath taps are ground 
from the solid AFTER hardening .. . 
are available in stock sizes or custom 
built for special uses. 


For instance, if you're having 
trouble tapping stainless steel, there’s 


PLUG AND RING THREAD GAGES 


a BATH tap, especially ground and 
engineered to speed production and 
decrease the threading cost of this 
hard-to-work metal. Why not investi- 
gate this special tap .. . or, write us 
about your particular threading prob- 
lem today? Our experience is yours 
for the asking! 


GROUND THREAD TAPS © 


TH INCORPORATED 


24 Grafton St., Worcester, Mass. 


INSIST ON BATH TAPS . PROFIT 
BY THEIR PLUS-PERFORMANCE! 


INTERNAL MICROMETERS 
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Weld Flux 


CP-455-L with lever throt- 
tle and quick release re- 
tainer. Push type throttle 
handles available. 


This new CP-455 Pneumatic Chipper has a built-in 
high velocity air jet which cleans off the work surface 


as though a blow gun were built into the tool. 


A new type of non-wearing “‘Pulley-valve” and throttle 
regulate the force of the blow from a tap to a heavy 


hammer-stroke, making the CP-455 an all-purpose 


scaler. Ideal for chipping weld flux, paint, rust, scale, high velocity 
soot and dirt, and a dozen other applications. Imme- 

diate delivery. Write for Bulletin SP-2089. jet blow 


PNEUMATIC TOOLS AIR COMPRESSORS ELECTRIC TOOLS DIESEL ENGINES 
ROCK DRILLS * HYDRAULIC TOOLS * VACUUM PUMPS * AVIATION ACCESSORIES 
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Cuicaco Pneumatic 
General Offices: 8 East 44th Street, New York 17, N. Y 


THE BEST 
_INSPECTION EQUIPMENT. 


@ Inspecting tiny six-spline ring gauges 
at 100 magnifications on a Jones & 
lamson Optical Comparator and 
Measuring Machine. All tolerances 
plus or minus .0002”, 


departure from these close tolerances is immediately and 
clearly visible on the screen of the Comparator. 


Inspection with Jones & Lamson Comparators leaves no 
room for doubt; the evidence is positive, conclusive and 
clearly visible. 


Many components and products formerly inspected by slow 
tedious methods, that retarded production and drained 
profits, are now inspected in seconds or minutes on Jones 
& Lamson Comparators, by operators with only a minimum 
of instruction. Savings are made all along the line, in gage 
cost, in time and in overhead. 


a 

Photogroph courtesy The Abdite Seuss Co., Michigan 


Our engineers are inspection specialists; their knowledge 


The finest workmanship can only be gaged by the finest 
inspection equipment. The Abdite Gauge Company, maker 
of precision gauges, uses a Jones & Lamson Comparator 


of holding fixtures, handling methods and suitable Com- 
parator equipment has saved hundreds of thousands of 
dollars throughout the country. Call, write or wire for their 
services today. 


to inspect these tiny six-spline gauges. The splines are 
.028" wide and all dimensions are held to .0002”. Any 


Every owner of a Jones & Lamson 
Optical Comparator should have 
this catalog of Standard Glass 
Screens. Write to Dept. 710 for 
your copy. 


THAT JONES & LAMSON 
OPTICAL COMPARATORS 
ARE USED TO INSPECT 

FISH HOOKS? 


MACHINE COMPANY 
Springfield, Vermont, U.S.A. 


MACHINE TOOL CRAFTSMEN SINCE 1835 
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A GAUGE 


AND GRAND RAPIDS’ MICRO-ACCURACY* 


A precision gauge can be only as accu- 
rate as the grinding machine used to 
finish-grind it. The sub-assemblies of a 
giant crane present an entirely different 
grinding problem. Whether in removing a few 
ten thousandths of metal in a high-accuracy 
operation, or in removing a lot of metal with 
greater allowable tolerances, freedom from 
spindle play is extremely important. That's 


just one of the reasons why you find Grand 


Rapids Grinders in so many leading plants 
of all types — from manufacturers of precision 
gauges to makers of huge cranes. Other as- 
surances of long-life accuracy and speed are: 
the fastest longitudinal table speed (125 f.p.m.) 
available in any grinder; vibrationless rigidity 
achieved by massive one-piece column and 
base casting; patented vertical head adjust- 
ment; Bijur one-shot lubricating system. 


“Accuracy within 0.00025 limits. 


TO SERVE YOU — Your inquiry concerning your specific grinding needs will 
receive prompt attention. Grand Rapids Grinders include: Hydraulic 
Feed Surface Grinders, Universal Cutter and Tool Grinders, Hand 
Feed Surface Grinders, Tap Grinders, Drill Grinders, 

and Combination Tap and Drill Grinders. 


GALLMEYER & 


LIVINGSTON 


COMPANY 


GRAND RAPIDS GRINDERS 


305 Straight Ave., $.W., Grand Rapids 4, Michigan 
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When you select Cutting Fluids 


IN SELECTING cutting fluids for your machining 
operations consider your choice from every 
angle. Will it increase production? Will it lower 
production costs? Will it improve finish? Will 
it meet all other requirements peculiar to your 
operation? 

When you look at the whole picture you'll 
want to investigate the advantages to be gained 
by specifying the dependable, service-proved 
cutting fluids of Cities Service. Such products, 
for example, as Cities Service Chillo Oils which 
have been performance tested in scores of ma- 
chine shops. 


CITIES SERVICE 
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Why not let a Cities Service cutting oil spe- 
cialist help you select the best type and grade 
for your purpose? His recommendations may 
bring you substantial improvements in the quan- 
tity and quality of your production. 


Free 


Write today for our new and 
informative booklet entitled 
“Metal Cutting Fluids’. Ad- 
dress Cities Service Oil 

Co., Room 306, Sixty 

Wall Tower, New York 

5, ¥. 
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TIMKEN Zero precision bearings 


give HELDON LATHES 
GREATER ACCURACY 


Because the spindle of the SHELDON TRB-S56 is mounted on Timken 
Zero Precision Bearings extreme accuracy, higher machining speeds and 
lower production costs are insured. 


Timken Zero Precision Bearings are by far the most accurate tapered 
roller bearing that can be made in regular commercial production. 
Runout or eccentricity is restricted to less than .00015 of an inch. Cups 
and cones of Timken Zero Precision Bearings are matched and shipped 
as a complete unit. 


Due to the line contact between the rolls and races, the spindle is firmly 
supported—no chance of deflection. Because of the tapered construction 
and provision for take-up in assembly, there is no possibility of end- 
movement. Zero Precision Bearings are Timken’s very finest, the ultimate 
result of Timken’s 49 years of research and development. 


SHELDON 


1144” Swing 
1” Collet Capacity 

56” Bed 

Zero Precision Bearings 


SHELDON MACHINE CO. Inc. 


Manufacturers of Sheldon Precision Lathes * Milling Machines © Shapers 
4246 N. KNOX AVENUE + CHICAGO 41, ILLINOIS, U.S.A. 
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A 
Type E 
Double-reduction 


Type C 
Double-reduction 
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WESTINGHOUSE NOW OFFERS IMMEDIATE 
DELIVERY ON POPULAR SIZES AND TYPES 


Westinghouse Gearmotors are today’s best answer for obtaining 
speed reduction on drive applications from 1 to 75 hp. And now, 
Westinghouse offers immediate delivery from stock. More than 50 
sizes and types are available, comprising commonly used designs, 
and a few units with special auxiliary features. Many are powered 
by the revolutionary new Life-Line motor . . . the greatest advance 
in motor design in 58 years. Call your nearby Westinghouse repre- 
sentative for details on gearmotors available to fit your needs. 


Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 
J-07273 


Type A 
Single-reduction 


Wes 


GEARMOTORS « SPEED REDUCERS « SPEED INCREASERS « INDUSTRIAL GEARING 
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q continuing symbol of 


NORTON QUALITY 


e »« « the same wide variety of products » « « backed 


by the same extensive research . . . backed by the same 


manufacturing skill in a modernized plant—now marked by 


a modernized version of the familiar Norton trade-mark, 


Every Norton product—from Worcester as well as from 
the Behr-Manning division at Troy—will bear this symbol 


of Norton quality. 


ucts 


i 
GRINDING MACHINES > -. 
REFRACTORIES 
MORRIE 
. 
‘ 
: 
: 
= 
“4 
: LING MACHINES 
= 's largest producer of abrasive prod 
Worcester plant of Norton Company— 
| ABRASIVE PAPER 
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“IN BETWEEN” 
MILLING JOB 


Yes — It’s a light, horizontal milling ma- 
chine — but RUGGED and DEPENDABLE 
like all Kempsmith Millers. Designed 
primarily to bridge the gap between low 
range hand millers and big, expensive 
machines, the LH MILLER combines sim- 
ple, sound and rigid construction with 
flexibility and versatility — ideal for small 
end milling, high speed jig boring, key- 
waying, oil grooving, light straddle mill- 
ing, etc. 


CUTS COSTS IN 3 WAYS — (1) Lowest 
initial investment and maintenance cost 
(2) Lowest possible setting up and tearing 
down time (3) Lowest power consump- 
tion. In addition, you are assured of the 
highest degree of accuracy and rigidity. 


: Write for Bulletin No. 127 
THE KEMPSMITH MACHINE CO., 1821 SOUTH 71st STREET, MILWAUKEE 14, WIS., U.S.A. 


* Precision Built Milling Machines Since 1888 


A 5508-1P-C 
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3, spindle automatic 
surface grinder 
V-431 


This new Blanchard 22-A3 
Surface Grinder is a three spindle 
machine, completely new in desi 
from the floor up. It permits 1 
grinding of larger work—the re- 
moval of more metal — and pro- 
duces a finer finish than is possible 
on the Blanchard 16-A series. 


The Blanchard 22-A3 may be 
arranged so that two wheels do rough- 
ing and one wheel finishing, or one 
wheel roughing and two wheels finishing. 
Ifa relatively rough finish is satisfactory, 
all three wheels can take heavy cuts. 

For ease of operation complete push 


button controls are located on the opera- 
tor’s panel. 


cONTinuouS CHIP 
REMOVAL SYSTEM 


PUSH BUTTON 
CONTROL PANEL 


OPERATOR 


For complete information on this or Blanchard 1, 2, 4 or 5 Spindle Machines in . 
the new 22-A series with abrasive wheels 22” diameter, rotary tables 68” diameter 
and larger, write us today. New free catalog will be sent on request. 
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Hanson- Whitney 
Thread Grinder 
features 
Easier ... Faster... More 
Wheel Dressings 


Hanson-Whitney extends an 
invitation to you to see its new 
semi-automatic Thread Grinder 
at work. It is impossible, in re- 
stricted space, to explain the 
importance of this engineering 
achievement ... to provide the 
necessary close-up photographs 
that bring out the many design 
innovations...nor can we show 
you the accuracy, the speed, 
the quality of production. 


But we can arrange an ap- 
pointment that we believe will 
interest anyone who needs a 


STREAMLINED, COMPACT 
HANSON-WHITNEY THREAD GRINDER 


better, faster method for grind- 
ing external threads from the 
solid on a production basis. 


You will see a Master Roll 
that re-trues the Grinding 
Wheel for re-grinding the 
Crusher Roll in position, when- 
ever its pattern has been worn 
by repeated crushing of the 
wheel. This means uninterrup- 
ted production for a long time 
... until the original Master 
Roll thread pattern itself be- 
comes worn. 


This is but one valuable fea- 
ture of the new Thread Grind- 
er. There are many more which 
combine to step up machine 
performance, lower operator 
fatigue, reduce rejects, and 
greatly improve the work. 


If you are interested in rapid 
production thread grinding, we 
ask you to write us. 


THEY SHOULDN'T BE 


so EXPENDABLE 


cee 


k seems to be a foregone conclusion in many 


piants that taps in the screw machine sizes are expected 
to break . . . and expected to wear out . . . quickly. 


Well, there’s a big difference in taps and 
also in the meaning of “quickly.” 


Here at Hanson-Whitney we know that taps are expend- 
able to a degree . . . but the degree depends upon many 
factors such as tap selection, type of operation, work 
material and lubrication. 


If you are having troubles with tap breakage and tap wear we 
suggest that you do two things, 1) Write for our engineering sug- 
gestions, 2) Specify Hanson-Whitney taps . . . finished after hard- 
ening. There are no finer taps made. 


HANSON-WHITNEY MACHINE CO. HARTFORD 2, CONN. 
Division of Whitney-Hanson Industries, Inc. 


For practical recommendations sub- 
mit your problems to Hanson- 
Whitney engineers. 


Whitne 


PIONEERS OF FINISHED TAPS 
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KINGSTON-CONLEY ELECTRIC CO. 


/ TRIPLES PRODUCTION BY TURNING MOTOR SWAFTS 
WITH WALKER-TURNER 20” POWER FEED DRILL HEADS 


Demands for increased production on turning motor and grinder 
shafts at Kingston-Conley Electric Co., North Plainfield, N. J., 
necessitated replanning production equipment and methods. 

Replacing five lathes with five Walker-Turner 20” Power Feed 
Drill Presses each equipped with a molybdenum high speed box 
tool containing three separate bits held with set screws and a 
Jacobs Chuck on each spindle, three shaft diameters are now 
turned in a single operation. Power feed controls on Drill Heads 
feed the work into box tools at .003” to .009” per spindle revolu- 
tion. Accuracy is kept at .004” tolerance. 
Results: production tripled; man-hour costs halved. 
Taking further advantage of the broad adaptability of Walker- 
Turner Machine Tools, Kingston-Conley has set up 15” and 20” 
Drill Heads with similar ingenuity in other departments of the 
plant. Increases in production and job efficiency have been 
equally outstanding. 

Variable speeds and methods of mounting and control, plus 
the ability to work metals, plastics or wood, are the marks of all 


low-cost Walker-Turner Machine Tools. For complete catalog, 
write to Walker-Turner Division, Kearney & Trecker Corpora- 
tion, Plainfield, New Jersey. 
Photo, right: Turning motor shafts on standard 20” Power Feed Drili Presses. 
Photo, upper left: Spinning insulation fibre bushings over steel motor bands with 
15” Drill Press. 
Photo, center above: Balancing motor rotors with 15” Drill Press. Depth Gauge Indi- 
cator shows amount of metal to be removed for correct dynamic balance. 

*Photo, upper right: 20’ Power Feed Drill Head, Model D-1101X. 4 ball bearings, 6” 
spindle travel. Five standard spindle speeds, 400 to 2600 r.p.m. with 1740 r.p.m. 


motor. Capacity 1” in cast iron, %4” in steel. Slo-speed motor optional. 


MACHINE 
TOOLS” 
aes 
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DRILL PRESSES— HAND AND POWER FEED 
RADIAL DRILLS » RADIAL SAWS 

BAND SAWS—FOR WOOD OR METAL 
RADIAL METAL CUT-OFF MACHINES * MOTORS DISTRIBUTORS 


Model D-1101X. Price: 
less motor and column $245.25 * 


SOLD ONLY 
BY AUTHORIZED 
INDUSTRIAL MACHINERY 
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Air-hardening tool steels are the best choice for 
many tools and dies, but the more highly-alloyed of 
these grades often present machining problems. 
Toolmakers like A-H5 because this lower-alloy type 
is annealed to 212 Brinell or less for easy-machining, 
yet provides the great safety of air-hardening. 

A-H5 is recommended for the same tool and die 
jobs where you are using the standard oil-hardening 
tool steels such as BTR (Bethlehem Tool Room). 
A-H5 is of course the choice when a relatively 
drastic quench in oil is not permissible. And it is 
preferred when you need deeper hardening, greater 
resistance to distortion, and higher wear-resistance 
for cutting edges. 

Use A-H5 for dies, punches, blanking tools, 
cold-forming dies, master tools and the like. Give it 
a thorough trial and you'll agree that it belongs in 
your tool room. The nearest Bethlehem sales office 
or tool steel distributor will gladly give you full details 
and arrange for prompt delivery. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are so'd by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


sT EL * 


fine tool steels 


Quick FACTS ABOUT 
Cc Mo Cr Mo V 
) . 
Annealing: Pack, heat to 1650 F, slow 
Brinell 212 
preheating: 1200 to 1250 prot to pardening 
Tempers 350 to 400 Rockwell c 60 to 62 


Safety margins... pla | 


for heavy 
Carbide Tool 
Cutting 


Coarse feeds and high speeds 


with Carbide Tools place a heavy burden on modern 
machine tools . . . full output potentials cannot be achieved 


without wo 


rk-holding equipment designed to carry the load. 


Cushman Power Chucks meet this need .. . with a plus 


margin of 


safety ...in precision centering, positive con- 


trolled grip, greater output, minimum rejects. They relieve 


the operat 


or of the burden of manual operation in repe- 


titive production ...a twist of the wrist or a touch of the 
toe ... and jaws grip or release work instantly. Cushman’s 


Write for CATALOG 


TH 


Consult 


WRENCH OPERATED CHUCKS 


CUSHMAN also manufactures 
a complete series of 


‘Accralock"’ feature permits fast, individual jaw 


adjustment to within .001” concentricity and maintains 
that accuracy indefinitely. A Cushman installation, easily 
made on present equipment, is a definite attack against 
present fixed high costs . . . gives you a competitive 
advantage in production. 


E CUSHMAN CHUCK COMPANY 


Hartford 2, Connecticut 


Write for Catalog 63 and Bulletins 


1cs49 


130—MACHINERY, February, 1949 


—_> 
| 
Power Chucking Equipment} 


a 
= 
i 
= 
Je 
i 
= 
q i 
; 
= 


Safety margins... pla 


for heavy 
Carbide Tool 


Cutting 


Coarse feeds and high speeds 
with Carbide Tools place a heavy burden on modern 
machine tools . . . full output potentials cannot be achieved 
without work-holding equipment designed to carry the load. 


Cushman Power Chucks meet this need .. . with a plus 

margin of safety ...in precision centering, positive con- 

trolled grip, greater output, minimum rejects. They relieve 

the operator of the burden of manual operation in repe- 

titive production ...a twist of the wrist or a touch of the 

toe ... and jaws grip or release work instantly. Cushman's 

P exclusive ‘‘Accralock”’ feature permits fast, individual jaw 

Write gor ———— adjustment to within .001” concentricity and maintains 

that accuracy indefinitely. A Cushman installation, easily 

made on present equipment, is a definite attack against 

present fixed high costs . . . gives you a competitive 
advantage in production. 


THE CUSHMAN CHUCK COMPANY 


Hartford 2, Connecticut 


Consult 


CUSHMAN also manufactures 
a complete series of 
WRENCH OPERATED CHUCKS 
Write for Catalog 63 and Bulletins 


1cS49 
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new Colonial Pull-Down Broaching 
Machine is an excellent example of how 
Vickers Gasket Mounted Valves simplify in- 
stallation, save space and make adjustment 
easier for hydraulic control systems. 

__ All valves in the panel box are easily accessible for adjust- hydroulic control 
ment by simply removing the cover. For cleaning and other 9"¢ included in this group. How conte) 

valve adjustments convenient to operdior 

maintenance, any valve can be completely removed by just without opening panel box. 
loosening the hold-down screws . . . the piping is not disturbed . 
and the system is not drained. The installation is simplified 
and more compact because all hydraulic piping connections 
are made into the opposite side of the machined surface upon 
which the valves are mounted with sealing ring type gaskets. 
The concealed piping also results in improved appearance, 
Contact the Vickers Application Engineering Office nearest. 
you for suggestions on how Vickers Hydraulic Equiprieet 
can improve your machinery. 


WRITE FOR NEW BULLETIN, 48-27 
This bulletin will give you useful information 
regarding applications, advantages and instal- 
lation drawings for Vickers Gasket Mounted 
Solenoid Controlled Directional Valves. 


Incorporated 


DIVISION OF THE SPERRY CORPORATION ef 
1403 OAKMAN BLVD. e DETROIT 32, MICHIGAN 
Application Engineering Offices: ATLANTA © CHICAGO © CINCINNATI © CLEVELAND © DETROIT New Colonial Model RD-10-42 
LOS ANGELES © NEWARK © PHILADELPHIA ¢ PITTSBURGH © ROCHESTER © ROCKFORD Pull-Down Broaching Machine 
ST. LOUIS SEATTLE TUISA © WASHINGTON WORCESTER Vickers Hydraulic Contrss. 
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Here it is—a completely new line 
of G-E motor starters—full-voltage 
starters made for extra-long life, 
faster installation. Designed for 
easy maintenance, but built so you 
can forget them. 


NEMA Sizes 0, 1, 2, and 3—each 
size new all the way through. 
Everything’s new—contacts, arc 
hood, magnet, armature, and the 
tough Strongbox magnet coil. Get 
your first G-E starter and compare! 


General Electric Company 
Apparatus Dept. 

Sec. R676-277 
Schenectady 5, N. Y. 


Please send me your bulletins descr 
GEA-5153 (CR7006 A-c Magnetic 
GEA-5156 (CR7008 A-c Combinatio 


Company. 
Address 


STARTERS 
| 
| 
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New Low Pressure®i 
Hydraulic System 


@ The smoother, cooler and more quiet operation be 
the Lapointe—Double Ram Variable Speed Hydraulic 
Surface Broaching Machine—The D R V, has raised 
production standards on this type of machine thanks to 
the new low pressure hydraulic system which eliminates 
high pressure shock and machine vibration. 

See the new standard double tip-down fixture with 
its easy loading and high speed operation that makes 
continuous semi-automatic cycling. Several operation 
Stations can be set on each fixture. 


Investigate today the new line of Lapointe broach- 
ing machines. Write for folder #161. 


TOOL COMPANY 


HUDSON, MASSACHUSETTS @ U.S.A. 
Branch Factory ® Edgware @ Middlesex @ England 


THE WORLD’S OLDEST AND LARGEST MANUFACTURERS OF BROACHES AND BROACHING MACHINES 
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A 64-page book on 


the mechanical ad- 


vantages and com- 
mercial possibilities 
of resistance - weld 
pipe and tube mills— 


Sent on request. 


This Book Answers Many Questions 


--- about pipe and tube making costs, power 

consumption, maintenance, production, labor, skill, 
. weld-strength and physical properties, end uses, etc. 
& 

It is of special interest to large users of pipe and tubing as well as 
. to primary metal producers and manufacturers considering expan- 
. sion of their facilities to satisfy the greatly increased and insistently 
e growing demand for pipe and tubing. Copy on request. 
° THE YODER COMPANY, 5504 Walworth Ave. @ Cleveland, Ohio, U.S.A. 


| FORMING, TUBE MILL AND 


SLITTING MACHINERY 


36 YEARS’ LEADERSHIP COILING SLITTING FORMING EMBOSSING CURVING WELDING CUTTING-OFF 
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MICRO SWITCH designers, committed 


by tradition to highest quality material, 
required a sturdy interchangeable name 
plates design. 

Madison Kipp casts four accurately spaced 
and accurately sized rivets in a recessed 
die cast cover to accommodate a variety 


of name plates. 


Engineers and designers often find helpful 
cooperation by Madison Kipp craftsmen 
whose life work has been the practical 


application of die castings to new uses. 


illustrated, the Type 
MICRO-SWITCH, a product of 
Micro-Switch, Freeport, Hingis 


MADISON-KIPP CORPORATION 


203 Waubesa Street, Madison 10, Wis., U.S.A. 


ANCIENS ATELIERS GASQUY. 31 Rue du Marias. Brus- 
sels. Belgium. sole agents for Belgium, Holland, France. 
and Switzerland. 

WM. COULTHARD & CO. Ltd.. Carlisle. England. sole 
agents for England, most European countries. India, Aus- 
tralia. and New Zealand 
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Skilled ca DIE CASTING Wechanics 
Expercenced ca LUBRICATION 


Onéginatons of Really 
Spiced AIR TOOLS 
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Ral? 


5-Day Job Dine in 10 Hours! 


PROFILE MILLING STAINLESS STEEL 


GORTON and Tracer Control! 


This experimental short run job was done on a Gorton 
Profiling Pantograph with a simple, over-size master and 
tracer control for the Elliott Company of Jeannette, Pa. 
Completely automatic tooling for a production run 
would save an additional 6 hours. Compare this with 
any other method. 

This is just one example of cost saving made possible 
with Gorton Tracer Controlled Equipment which includes 
die and mold duplicators, pantograph machines, super- 
speed vertical mills and plain type horizontal mills. 
Gorton features high spindle speeds, wide versatility 
and high precision. 


Ask for Production Estimate .. . 

We will be glad to furnish a production estimate on 
your work — send us complete description with prints 
— no obligation. 


SEND FOR BULLETIN 1655 today! This 
provides information on all Gorton tracer- 
controlled machines. 


Tracer Controlled Willing 


1302 RACINE STREET, RACINE, WISCONSIN, U.S.A. 
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ESTABLISHED 


Continuous-tooth Herringbone 
Single, Double, Triple Reduction - 


Straight Line Gear Reducer Motorized Reducers 


Spiral Bevel Herringbone ‘ Double Worm Gear Helical Worm Gear Motorized Worm Gear 


D.O.James Gear Manufacturing Co. is constantly developing and 
continuing to improve its variety of gear speed reducers — enabling 
engineers and designers of power-saving equipment to meet and cope 
with space limitations, horsepower requirements, ratios, location of 
driven or driving shafts and the type of drive that the many and varied 
installations require. Catalogs are available containing complete in- 
formative engineering data that will assist in the selection of the type 
of reducer for the specific job to be done. 


Right Angle Gear Reducer 


D.O.JAMES GEAR MANUFACTURING CO. 


Since 1888—Makers of Cut Gears, Gear Reducers and Flexible Couplings 
1140 W. MONROE STREET e CHICAGO, U.S. A. 


Spiral Bevel Gear 
February, 1949 
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Double Gauge Oxygen Welding 
and Cutting Regulator, made by 
John Nageldinger & Son, Inc., New 
York, “Manufacturers of apparatus 
for the regulating and control of 
compressed gases since 1880.” The 
cutaway illustration of the regula- 
tor is full-scale. All seals in the body 
are metal-to-metal, no gaskets be- 
ing used. All parts, excepting the 
steel spring and nylon valve seat, 
are copper and copper alloys made 
by The American Brass Company. 


Hhex GAS PRESSURES and sand 
castings just don’t get along together. 
In fact, when test stand rejects on 
this job ran as high as 30% at several 
thousand pounds pressure, something 
had to be done about it .. . for not 
only the castings, but all machining 
operations were a total loss. 

The manufacturer consulted The 
American Brass Company. Dies were 
made with a few slight changes in 
design and Anaconda Die Pressed 
Forgings, made of extruded rod, were 
supplied as illustrated here and on 
the following page. 

Good news followed quickly: 
“Leakers” became a thing of the 
past, for these twice-wrought, dense- 


Take a good look 
at a 22%. saving 


grained forgings are gas, air and 


water-tight. Rejects during machin- 
ing dropped from an average of 18% 
to less than 1%. Combined tooling 
and machining costs were cut in half! 

In this instance, the switch to 
Anaconda Die Pressed Forgings 
resulted in a net saving of 22% —with 
rejects and costs down...dependa- 
bility and profits up. 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury 88, Connecticut 


Perhaps similar savings could be made on your product... , 
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The five Anaconda Die Pressed Forgings 
illustrated here in slightly less than full 
scale are being used in the Nagel- 
dinger Regulator shown above. See the 
previous page for the complete story. 


Don’t be misled 
by their good looks! 


Of course they’re handsome, but make no mis- 
take—these die pressed forgings are huskies 
throughout...solid, dense-grained working metal, 
with twice the strength of ordinary sand castings. 


They’re easy to machine, too—and more uniform 
than peas in a pod. Often it’s simply a matter of 
drilling and tapping a few holes, threading a boss, 
or machining a mating fit—and they’re ready for 
assembly. 


If the production of unusual shapes is taking too 
big a bite out of your profits, send us a drawing, 
pattern or sample part, together with functional 
data. There’s a very good chance that we'll be able 
to help you... we’ve done it hundreds of times 
for others. For general information on Anaconda 
Die Pressed Forgings, write for Publication B-9. 


48122 
THE AMERICAN BRASS COMPANY 
General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 


CONSISTENT DIMENSIONAL 
ACCURACY - LONG TOOL LIFE 


PRESSED FORGINGS 


AVAILABLE IN COPPER, BRASS, BRONZE AND SPECIAL COPPER ALLOYS 


UNIFORM, DENSE GRAIN STRUCTURE 
GAS, AIR AND WATER-TIGHT 


SMOOTH TEXTURE— 
LOWER FINISHING COSTS 
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Collet changing is a thing of the past when a a sturdy positive drive. The Rubber-Flex Collet If it’s a JACOBS, it holds 
Jacobs Rubber-Flex Tap Chuck holds the tool. with its parallel bite provides the centralizing 


T 
} One chuck takes all the taps in its range without the mechanism assuring extreme accuracy. External rae yo 
necessity of changing sleeves or collets! The Jacobs dimensions are ground and the internal bearing oy & 
No. 421-01 Tap Chuck, for example, has a capacity surfaces are precision bored. And tap changing is em ‘ 
from #0 machine screw taps to 14” hand taps. simplified —a quarter turn of the cap and the jaw % s 
Light in weight and small in diameter, Jacobs screw disengages the tap from the chuck. ‘sr im © 


Tap Chucks are designed to keep spindle inertia Stocked by your Industrial Supply Distributor. 
to a minimum. Rugged floating back jaws provide The Jacobs Manufacturing Co., Hartford 2, Conn. Jacobs Chucks 


1U Laps... but only o huck ! 
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T=P Gaging Accessory 
Multiplies Production on 
Taft-Peirce 6” Rotary 
Surface Grinder 


With this new accessory, the operator of a Taft-Peirce 6" Rotary 
Surface Grinder can accurately gage—as he grinds—the amount | 
of stock that has been removed from the work face. Removal of . 
the work for hand gaging is completely eliminated. Production is — 
doubled, even tripled, and spoilage drastically reduced. 


Before starting a production run, a master setting gage is used 
to set the nozzle and dial pointer of a specially equipped Taft- 
Peirce CompAIRator Air Gage. From then on the nozzle arm is 
merely swung over the work surface, as each new piece is 
inserted, and adjusted to the selected dial reading. While 
grinding, the operator merely watches the pointer until it 
indicates that the required amount of stock has been removed. 
Coolant flow does not affect gaging accuracy. 


The T-P CompAIRator Air Gage can be applied to other 
machine tools, too. And on the inspection bench, it is the ideal 
air gage for precision checking. 


For additional information about this unusual gage and access- 
Ory, write to: 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, RHODE ISLAND 


T=P means TOP PRECISION 
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For hard-to-grind-jobs this 
versatile 6 Rotary Surface Grind- 
er has a flexibility that practically 
eliminates complex set-ups. Work 
spindle swivels 712°; exclusive Tilt- 
ing Wheelbead swivels from hori- 
zontal to 30° below wheel center. 
Write for circular. 
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MACHINE FOR BORING 


SNYDER 


BIG FORGINGS 


Removes 88 Cubic Inches 
of Forged Steel per Minute 


Designed and built by Snyder for use in 
foundries and steel mills this machine is 
suitable for boring all types of large 
forgings and castings. 


Steel car wheels are rough bored, 
removing 1” of stock from a 594” diameter 
pierced hole 74%” long, in 55 seconds. 


Old equipment bored 6 to 8 wheels an 
hour. This Snyder machine bores 40 steel 
wheels or 70 cast iron wheels an hour. 
Operation is automatic—practical for 
unskilled help. A similar machine is 
designed for finish boring. 


7 
Mere 24 Years of 
{ » | 
SNYDER TOOL & ENG | 
E. LAFAYETTE, DETROIT 7, MICHIGAN 


MEANS GREATER PRODUCTION 
from the Bardons & Oliver 
No. 21 Saddle Type Turret Lathe 


Any speed change can be made hydraulically in 
an average time of two seconds. The spindle speed 
is preselective. Power traverse to turret saddle and 
cross slide carriage is easy to control and saves 
operating time. The hydraulic collet chuck has ample power for 
heaviest feeds, and combined with the hydraulic bar feed, reduces 
operating effort while saving time. 


These and many more time and labor saving features combine to 
make THE NO. 21 SADDLE TYPE TURRET LATHE outstanding for a 
both bar and chucking work. . 


A blue print or sample of your work will permit our engineers to 
offer their recommendations. 


Builders of a complete line of Ram and Saddle Type Turret Lathes, 
. also Hydralectric, Hydraulic and Hand Operated Cut-Off Machines 


«1133 WEST 9TH STREET CLEVELAND 13, OHIO 
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_ Heavy duty bronze ways 
36 and 42” cutting lengths 
| NIAGARA MACHINE & TOOL WORKS ° BUFFALO 11, N. Y. 
ig : NEW YORK, CLEVELAND, DETROIT 


é tance of this because small press : 


large presses. Regardless 


Niagara In 


Instant Engagement of the | “yn gibs provide 
Sleeve Clutch as compared — more guiding surface which 
with the slower action of | minimizes wear, maintains — 
other mechanical press alignment of slide with 
clutches produces more © bed aad and thus inc: 


FFALO 11, N. 


“NIAGARA MACHINE & TOOL WORKS BU Y. 


_pensates for wear as well backing for die “one 
as expansion due to heat of center to front as well as t bei 
Operation. Drum and band rigi > materially chang. 


4 marked to indi 


: \ 
; q 
ne ma 
igh 
agyustr punch shoe. of punch and die. 
DISTRICT OFFICES: DETROIT © CLEVELAND 


Homocarb Furnaces handie a good percentage of the 

“spiders” (see right) made at Mechanics Universal Joint 

Div., Borg-Warner Corp., Rockford, Ill. This newly-installed 

heat-treat is a result of Mechanics’ previous experience 

with high-quality, high-speed production-line carburizing 
by the Homocarb Method. 


Production Line Carburizing with HOMOCARB 


“Mechanics” produces propeller shafts for many 
makes of automobiles and trucks, plus a variety of 
aviation, railroad, and agricultural machinery. Each 
shaft requires two of the spiders shown above, so that 
the total production of spiders alone runs into several 
tons per day. 

The spiders pass smoothly along a modern produc- 
tion line, which has annealing, rough machining, car- 
burizing, tempering, and finishing operations practically 
side by side. Because the three Homocarbs fit right 
into this stream, Mechanics saves the time, labor, 
and equipment that go into handling when the 


IN 
Jri. Ad T-623 (29) 
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& NOR LH 


heat-treat is distant from the machine operations. 

Homocarb can be an integral part of the production 
line because it is a clean process, relatively cool and 
requires only the type of building used for normal 
machining operations. Men find the working conditions 
comparable to others in the area with no handling of 
dusty carburizing compounds or hot salts. The work 
is delivered clean and ready for the next process. 

For a description of the Homocarb Method, write for 
Catalog T-623. To discuss a specific problem, ask an 
L&N field engineer to call. Address Leeds & Northrup 
Co., 4921 Stenton Avenue, Philadelphia 44, Pa. 
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BUSINESS REPLY CARD 


FIRST CLASS PERMIT No. 101, Sec. 510, P.L.&R. © HARVEY, ILLINOIS 


WHITING CORPORATION 
HARVEY, ILLINOIS 


M-249 


0 
Postage 
Will be Paid 
‘ If Mailed in the 


United States 


U.S.A. 


with universal h down 
trims stainless ladies in a 
variety of sizes. 


Roll tooling used to form 
irregular contour on side of 
9” diam stamping. Tolerance 
maintained + .003”. Produc- 
tion rate, 400 to 500 pieces 
per hour. 


Do You 
Have a 


ming 


Equipment shown is set up 
for forming a groove at the 
top ofa food container. This 
“necking in” operation was 
accomplished at the rate of 
250 to 300 pieces per hour. 


STAMPING 
TRIMMERS 


See Next Page for Listings 
QUICKWORK WHITING ROTARY SHEARS 
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Quickwork Whiting 
Rotary 
Shears 


Cut 
Production Costs 


ONE MACHINE WITH ATTACHMENTS 
HANDLES ALL THESE JOBS 


Bevels 


ay Cuts straight lines 
Cuts circles 


Cuts openings 


@ Flangingisanother ofthe Quick- spinning operation, the work is fast 
work operations. In reality a requiring only from 4 to 7 passes. 


Forms flanges 


3 | Cuts odd shapes 


Joggles 


Capacities to 1-inch 
Mild Steel 


@ Standard jogeling rolls are quickly attached | @ Model 8A Quickwork 
—adjustable for different metal thicknesses. | Shear—for sheets up to 14”. 


Know All About Them 


_ Whiting Stamping Trimmer 


‘Send This Card For 


— Quickwork Whiting Rotary Shears 
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Quickwork Whiting 
Rotary 


Shears 


Cut 
Production Costs 


; ONE MACHINE WITH ATTACHMENTS 
HANDLES ALL THESE JOBS 


Bevels 


Gy Cuts straight lines 
6 Cuts circles 


J 
Cuts openings 
@ Flangingisanotherofthe Quick- _ spinning operation, the work is fast 
work operations. In reality a requiring only from 4 to 7 passes. 


a Forms flanges 


3 | Cuts odd shapes 


Joggles 


Slits narrow strips 
Capacities to 1-inch 


Mild Steel 


@ Standard jo ogeling rolls are quickly attached | @ Model 8A Quickwork 
—adjustable for different metal thicknesses. | Shear—for sheets up to 14”. 


WHITING METALWORKING TOOLS 
Know All About Them 


Whiting Stamping Trimmer 


Quickwork Whiting Rotary Shears 
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EX-CELL-~O for PRECISION 


EX-CELL-O Special Machine 
Combines Operations to 


Save Handling...Save Man 
Hours...Save Space 


This Ex-Cell-O Special Machine for turning 
the tapered ellipse on automotive 

pistons does a complicated machining job ~ 
while still maintaining a high rate 

of production and fine finish. 

Ex-Cell-O used as a basis 

for this operation 

a standard Style 61 Precision 

Cylinder Boring Machine. 

Production is 180 pieces 

per hour net. 

The engineering ‘“‘know-how” 

that makes a job 

like this possible is available 

to you through Ex-Cell-O. 

Write Ex-Cell-O in Detroit today! 


X-CELL-O CORPORATION 32 


Special Multiple Way-Type Precision Boring Machines © Special Multiple Precision Drilling Machines © Precision Boring, Turning, and Facing Machines and 
Fixtures © Precision Cylinder Boring Machines © Precision Thread Grinding Machines © Precision Lapping Machines © Precision Broach Sharpening 
Machines © Other Special Purpose Machines © Tool Grinders * Continental Cutting Tools * Broaches and Broach Fixtures * Counterbore Sets * Grinding Spindles 
Hydraulic Power Units © Drill Jig Bushings © R.R. Pins and Bushings * Fuel Injection Equipment * Dairy Equipment © Aircraft and Miscellaneous Production Parts 
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BIGGER 
DIVIDENDS 


with MURCHEY 
MODERN THREADING TOOLS 


Here’s why—Fullest value and biggest dividends 
from your machine tool investment come only from the 
use of modern, efficient metal removing tools. 


Murchey collapsible taps, self-opening die heads, and 
special threading tools represent the newest, most modern 
threading tools of their kind available to industry. They 
have been engineered to the pace set by modern produc- 
tion requirements. Outstanding and exclusive features 
contribute to lowest cost per thread. 


Call for a Murchey man to work with you on your thread- 
ing problems—no obligation. 


Catalogue available upon request. 


MURCHEY TOOLS 


anufacturers of collapsible taps, self-opening die heads” 
tangent and radial chaser types) and special threading tools 
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rust and sludge 


STAR 


Hydraulically operated, 18-ft. shear. 


Photo courtesy Cincinnati Shaper Company 


Keep hydraulic systems 
clean by using Texaco 


Regal Oils (R&O) 


ou by-pass a lot of trouble and expense when you use 
Texaco Regal Oils (R & O) to assure smooth, trouble- 
free operation in your hydraulic systems. These turbine- 
grade oils are inhibited against rust and oxidation, and 
have been specially processed to prevent foaming. 
The rust inhibitor in Texaco Regal Oils (R & O) “plates 
out” on the metal it contacts, so that air and moisture can- 
not reach and rust it. And Texaco Regal Oils (R & O) are 


especially inhibited to thoroughly resist oxidation — the 
main cause of sludge. Thus, the main causes of stoppages 
are avoided before they get a start. 

Texaco Regal Oils (R & O) give longer service than 
uninhibited oils . . . and you can get them in all needed 
viscosities. Texaco Regal Oils (R & O) are recommended 
or approved by leading hydraulic equipment manufac- 
turers, many of whom ship their units filled with these 
fine oils. 

A Texaco Lubrication Engineer will gladly help you 
get greater efficiency and economy in the operation of 
your hydraulic equipment. Just call the nearest of the 
more than 2300 Texaco Wholesale Distributing Plants in 
the 48 States, or write The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


TEXACO Regal Oils (R&0 


son ALL HYDRAULIC UNITS 


Tune in... TEXACO STAR THEATRE presents MILTON BERLE every Wednesday night. METROPOLITAN OPERA broadcasts every Saturday afternoon. 
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TANDARD TOOL BLOCKS 


cut down tooling costs. 
They re handy for small lot 
work— available from stock. 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin 


THE GISHOLT ROUND TABLE 
represents the collective experience of 
specialists in the machining, surface-finishing 
and balancing of round and partly round 
parts. Your problems are welcomed here. 
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: TURRET LATHES » AUTOMATIC LATHES + SUPERFINISHERS - BALANCERS + SPECIAL MACHINES 


MAKING THE BIG CHIPS 


Sunoco Emulsifying Cutting Oil Is Used for 
Rough-Finishing of Heavy SAE 3140 Forgings 


The correct cutting fluid is a big 

factor in the continuous heavy- 

duty machining of tough steel forg- 

ings on the machine shown above. 

Machine: Warner & Swasey 4-A Heavy- 
Duty Turret Lathe 

Material: SAE 3140 Forging 

Operation: Roughing-Out Cap for Pile- 
Driving Machine 

Cutting Fluid: 1 part Sunoco Emulsifying 
Cutting Oil to 20 parts water 


SUN PETROLEUM PRODUCTS 


“JOB PROVED” IN EVERY INDUSTRY 


Sunoco Emulsifying Cutting Oil is 
a viscous, self-emulsifying oil that 
quickly and easily forms a stable 
emulsion with water. It contains 
no animal or vegetable fats, and 
will not turn rancid. 

Sunoco Emulsifying Cutting Oil 


‘meets the demand not only of tough 


cutting jobs, but also of a wide 
range of turning, milling and grind- 


FLY! 


ing operations calling for close 
tolerances and fine finishes. It is 
particularly efficient where preci- 
sion machining at high cutting 
speeds is demanded. 

For full information, for samples 
to test on your own machines, for 
the services of a cutting oil special- 
ist, call your nearest Sun office. Or 
write Department M-2. 


SUN OIL COMPANY - Philadelphia 3, Pa. 
In Canada: Sun Oil Company, Ltd. 
Toronto and Montreal 


f | | 
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| An Machine 
: for Differential Case 
: 
Side Gear Pockets 
: Bores and faces side gear pockets of [7 
100 pieces per hour. 
% Operator merely loads and unloads and 
Ni presses cycle button. 
| : =) * One unskilled operator can handle two 


MILLING DRILLING TAPPING BORING « TURNING SHAPING GRINDING 
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Cross Recessed Head Screw 


rit past 
and un 


Because Phillips, and only Phillips 
Recessed Head Screws meet all five 
requirements, they are your logical 
choice for practical production driving. Spec- 
ify Phillips and gain all the advantages that 
standard Cross Recessed Head Screws can 
contribute to your product’s manufacture. 


— Everyone in Industry responsible for screw 


= selection should have this Fact-Full Booklet. 


| It lets you in on the important facts you 
can’t afford to overlook when you choose 


eee cross recessed head screws. It’s FREE. Use L. 
. the coupon... send it today. 
R- 
w gids 
. sere ys! ow 
Wood Screws + Machine Screws  Self-tapping Screws + Stove Bolts austria! yo prvind 
American Screw Co. 7 SOURCE Russell Burdsall & Ward 180° gre nico! prod 
Camear Products Co. Bolt & Nut Co. 4 me PFO ry 
Continental Screw Co. ; Seaboard Serew Corp. 
Carbin Screw Div. of Shakeproof tne. 4 2° 4 
American Hdwe. Corp. ker-Kalon C The Southington Hardware Mfg. Ce. 4 38 
Eleo Toot & Screw Corp. Parker-Kalon Corporation the Steel Company of Canada, Ltd. Home - 
The H. M. Harper Co. Pawtucket Screw Ce. Sterling Bolt Co. - 
Lamson & Sessions Co. Pheolf Manufacturing Co. Stronghold Screw Products, Inc. pont" 
Milford Rivet and Machine Co. Reading Screw Co. Wales-Beech Corp. \ com Pee rl i | 
National Lock Co. Rockford Screw Products Co. Wolverine Bolt Company sa?” PT 
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BAND SAWS | 


_ for Cutting Metal, Wood and Plastics 


"S-M” MOLYBDENUM for hand sawing and for 
light and heavy power sawing, these blades are of special 
temper for high speed cutting and for hard metals. They 
have a remarkable record of performance and low cost 
per cut. 

METAL CUTTING BAND SAWS with hard 
edge and flexible back, available in 10 widths, 3 
gauges and 8 pitches, in coils of any desired length, 
or cut to length and welded ready to use. 


HIGH SPEED STEEL 18-4-1 Tungsten all hard blades 
for light and heavy power sawing to assure fast produc- 
tion on high alloy metals, stainless steel, phosphor 


bronze, tool steels, chrome steel, Monel metal and the 
like. 


| 187 


SAFE -FLEX for hand sawing —a high speed steel 

3 blade with hard edge and flexible back, a combination 
that makes it virtually unbreakable on the toughest hand 
sawing jobs. 


"SKIP-TOOTH” BAND SAWS for fast cut- 
ting of magnesium, aluminum, bronze, soft brass 
and other nonferrous metals; also for special com- 
positions, fibre, bakelite; plastics and wood. 


NO.250 


Specify ‘‘Starrett’”” Wavy Set 
Band Saws For Use On All 
Horizontal Band Saw 
Machines 


STARRETT 


STANDARD Flexible Back, All Hard and “Semi-Flex” in 
the right size and teeth per inch for hand sawing jobs of 
all sorts. Fast cutting, long lived, thoroughly reliable. 


Write for Starrett Hacksaw and Band Saw Booklet “D.” 


Standard of 


_ MECHANICS’ HAND MEASURING TOOLS AND PRECISION _ 
INSTRUMENTS + DIAL INDICATORS . STEEL TAPES » HACKSAWS 

_ AND BAND SAWS .« PRECISION GROUND FLAT STOCK 


Buy Through Your Distributor 
THE L. S. STARRETT CO. + World's Greatest Toolmakers - ATHOL, MASSACHUSETTS, U.S.A. 
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save you money? 


Old-fashioned methods of dimensional 
inspection definitely increase your costs 
—because they find errors only after 
the scrap and rework are made. 


An inspection system should catch 
the errors before they happen! Visible 
gaging — Dial Indicator Gaging — 
offers major advantages over old- 
fashioned, feel-your-way methods. 


The Dial Indicator gives you the 
reading at a glance. Human error is 
minimized; the sense of sight is more 
dependable than the sense of feel. 
Moreover, if the workpiece is off-size, 
the Dial Indicator tells you exactly 
which way and exactly how much. 
This means greater salvage, less scrap. 


You can go even further. With se- 
lective sampling, you can inspect while 
the parts are in production. Your con- 
trol limits are set up on a Dial Indi- 
cator; the machine’s tendency to ex- 
ceed control limits is quickly spotted; 
the machine is adjusted before it can 


produce the off-size pieces. At all 
times, the operator knows where he is. 


In the photograph above, you have 
an application of the Dial Indicator to 
the gaging of inside hole diameters. 
There are no blind spots for this gage; 
it tells you the exact dimension — in 
.0001''—and every variation. These 
gages are available in both portable 
and bench models — to inspect holes 
ranging from .122” to 12.665” in di- 
ameter. For further details, please 
write for illustrated Bulletin +41. 


We make both regular and custom- 
built gages to meet the needs of users 
in hundreds of industries. For highly 
specialized needs, we also make Air 
Gages and Automatic Electronic Sort- 
ing Gages. Let us help you with any 
problem of gaging and inspection. If 
you will send us blueprints of work to 
be measured, we will gladly recom- | 
mend the proper gage. No obligation 
is involved. 


YOUR PROFIT DECISION IS Visille* PRECISION 


*The use of Dial Indicator Gages—visible precision—lowers inspection 
costs, raises production. Federal Products Corporation is America’s 
largest maker of both regular and custom-built gages — mechanical, 
air, electronic—for the measurement of single and multiple dimensions. 


FEDERAL 


FEDERAL PRODUCTS CORPORATION 
1144 Eddy Street Providence Il, R. I. 


Represented in Canada by RUDEL MACHINERY COMPANY, LTD. 


MACHINERY, February, 1949—261 


cost you money 


YALNIM 


WINTER TAPS 
IN ACTION! 


Where tight, close joints are required, 


for pipe or similar applications, 
WINTER TAPER PIPE TAPS 


have proved their efficiency. fy 
Winter taper pipe taps are also furnished - 
with interrupted thread for tapping tough metals, WA 


or m2tals that tend to load up on the tap. 


ALWAYS AT YOUR SERVICE 
In addition to taper pipe taps, 


YOUR LOCAL DISTRIBUTOR carries 
a complete stock of WINTER taps 
on his shelves—as close to your 

hand, machine screw, nut, tapping problems as the telephone 
pulley, stove bolt, and tapper taps. on your desk. 


WINTER BROTHERS COMPANY «© Division of the National Twist Drill and Tool Company 
Rochester, Michigan, U.S.A. Distributors in Principal Cities + Branches in New York, Detroit, Chicago, San Francisco 


_ Winter offers a complete line 
of taps and dies, including chip driver, 
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NATIONAL GEAR HOBS and SPLINE SHAFT HOBS 
are made under closely controlled 

hardening and manufacturing conditions. 

Due to these closely controlled conditions, 
maximum accuracy and tool life can be expected. 
Other types of National Hobs 

for roller and silent chain sprockets 

as well as for special shapes 

are made to individual specifications. 

National also manufactures a complete line 

of rotary metal cutting tools, 

including twist drills, reamers, counterbores, 
milling cutters, end mills, and special tools. 


CALL YOUR DISTRIBUTOR 


LEADING DISTRIBUTORS EVERYWHERE offer 
complete stocks of NATIONAL cutting tools. 
Call them for cutting tools or any other staple 
industrial products. 


NATIONAL TWIST DRILL AND TOOL COMPANY «+ Rochester, Michigan, U.S.A. 
Distributors in Principal Cities + Factory Branches: New York + Chicago + Detroit + Cleveland » San Francisco 


g TWIST DRILL@ | 
NATIONAL CUTTING TOOLS ON THE JOB! 
J 


ARMALOY 


Drop Gorged 
WRENCHES 


ARMSTRONG ARMALOY — Wrenches 
are NEW. They are designed to meet the 
requirements of the mechanic who knows 
his tools and insists on using tools of 
Superior Quality. 


ARMSTRONG ARMALOY — Wrenches 
are made from selected grade alloy steel. 
They are longer, lighter, thinner, yet strong- 
er than the conventional alloy wrenches— 
heat treated to exact specifications of stiff- 
ness and tensile strength—better balanced, 
hence easier to use. Finished in chrome 


plate with heads buffed bright. 


Armstrong Tools are stocked by leading 
tool departments. 


Write for NEW S-48 
catalog just released. 


“The Tool Holder People.” 


5213 W. Armstrong Ave. Chicago 30, Ill. 
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COMPLETE TABLE of CONTENTS 


27 Chapters Grouped for Ready Reference 


Basic Mathematical Principles 
Arithmetic—Some Useful Elements You May Have Forgotten 
Algebra—The Shorthand of Mathematics 
Geometry—Definitions and Principles Commonly Applied 
Trigonometry—Fundamentals Utilized in Solving Practical Problems 
Basic Facts About Common and Hyperbolic Logarithms 


Right- and Oblique-Angled Triangle Problems 
Right-angled Triangles—Finding Unknown Sides and Angles 
Oblique-angled Triangles—Finding Unknown Sides and Angles 

Problems Relating to Tapers and Angles 
Tapers—Figuring Angles, Diameters and Lengths 
Compound-angle Problems—How They Are Analyzed 
Compound-angle Problems—Some Typical Examples 

Problems Involving Arcs, Circles and Vees 
Arcs and Circles—Length and Location of Tangential Lines 
Arcs and Circles—Tangent to Circles and Lines 
Arcs and Circles—Fixed by Lines and Points 
Vees and Arcs—Checking with Cylinders and Spheres 
Circular Segments—Finding Unknown Elements 

Use of Approximate Formulas 

Approximate Formulas—Why and How They Are Used 


Problems in Mechanics and Strength of Materials 
Problems in Mechanics—Where Forces Are in Equilibrium 
Problems in Mechanics—Where Forces Are Not in Equilibrium 
Factors in Design—Efficiency, Load, Torque, Strength and Power 

Gear Ratio Problems 
Gear Ratios—Obtaining by Exact or Approximate Gear Combinations 
Finding Out What Happens in Planetary Gearing 
Methods and Formulas for Special Conditions 
Trial and Error Solutions—When and How They Are Used 
Errors—Their Appearance and Systematic Handling 
Working Formulas Based Upon Tests and Experience 

Miscellaneous Problems and Refresher Questions 
Miscellaneous Mechanical Problems 
Refresher Questions About Mathematics and Mechanics 


Mathematical Tables 
Mathematical Tables—Aids for Solving Mechanical Problems 


Mathematical Signs and Abbreviations Hyperbolic Logarithms 


Commonly Used Constants 
Useful Constants Multiplied and Divided 
by 1 to 10 
Prime Numbers and Smallest Factors 
Powers, Roots and Reciprocals 
Squares and Cubes of Numbers 
from 1/32 to 100 
Natural Trigonometric Functions 
Common Logarithms 


728 Pages 


Areas and Dimensions of Plane Figures 

Volumes and Dimensions of Solid Figures 

Conversion Tables for Radians and 
Degrees 

English System—Weights and Measures 

a Equivalents of Fractions of an 
ne 

Metric System—Weights and Measures 

Metric and English Conversion Tables 
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MATHEMATICS AT WORK is a practical manual 


to strengthen your foundation of mathematical 


knowledge... a convenient, comprehensive prob- 
lem-solving guide that is applicable to a wide range 
of mechanical problems. Actually three books in 


one, MATHEMATICS AT WORK contains: 


1. Clear, concise reviews of the practical funda- 
mentals of arithmetic, algebra, geometry, trigo- 
nometry and logarithms. 

2. Step-by-step analyses and solutions of a wide 
variety of problems, showing how mathematical 
principles are applied to practical work. 

3. Standard mathematical tables needed for all 
types of problem solving. 


The problems presented are those likely to be en- 
countered in practical mechanical work, and are 
grouped according to related classes or types to 
facilitate reference. Each problem is presented so 
as to show: 


This Book is for You . 


—If you are a Draftsman or Machine Designer 


No one except an expert mathematician can depend 
upon his memory or ability to use the right formula 
or method for every problem that arises in design- 
ing or laying out machines or parts. No need to 
depend on your memory! Here is the information 
—easy to find and easy to apply—that will guide 
you through those stubborn problems so difficult to 
analyze and solve. 


— If you are a Technical or Trade School Student 


Thumb through the first five chapters of MATHE- 
MATICS AT WORK. Observe the clear, concise 
review of fundamental principles and methods—at 
your fingertips to help you put your mathematical 
skill to work. Turn to the next twenty chapters of 
detailed problem analysis and discussion of special 
methods of solution. Don’t miss the refresher ques- 
tions and answers in the final chapter, which clear 
away stumbling blocks for many students. 


—If you are teaching a Shop Training Course 


You are looking for good, practical examples of 
working problems to give your students. Here is 
a manual containing a wide variety taken from 
actual shop and drafting room practice, with detailed 
analyses and_ solutions MATHEMATICS AT 
WORK will assist you continually in preparing 
courses for your students. 


. What the problem is about. 

2. How to analyze it and develop a method of 
attack and solution. 

3. What formula is required, if a formula is appli- 
cable. 

4. How this formula is derived, or if no formula is 
used, the step-by-step procedure for solving the 
problem. 

5. How a typical example is worked out. 


This systematic presentation has been designed to 
give you the equivalent of personal instruction, 
making it easy to follow the complete analyses and 
detailed solutions of all problems in the book. 


MATHEMATICS AT WORK also shows you how 
to use approximate formulas and _ trial-and-error 
methods; explains the reason for and the applica- 
tion of empirical working formulas; gives salient 
facts about allowable errors and how to handle 
them; includes a comprehensive “‘refresher™ review. 


—If you are a Tool Engineer or Gage Designer 


Here is a manual slanted to your type of work. It 
deals explicitly with the problems of checking and 
measuring tapers, arcs, compound angles and gages 
of various kinds. Clear, easy-to-follow analyses of 
each problem, with examples worked out in step- 
by-step fashion so that you can’t miss, make you the 
mathematical master of your tool and gage work. 


—If you are a Mechanical Engineering Student 
MATHEMATICS AT WORK helps you strengthen 


your grasp of the five fundamental branches of 
mathematics which later you will use constantly in 
conjunction with your daily work. With it you will 
be able to refer quickly to a given formula or prin- 
ciple without having to retain three or four text- 
books for this purpose. It will show you how hun- 
dreds of practical mechanical problems can be 
solved without, in any case, resorting to higher 
mathematics. This is a manual you will use, not only 
throughout your engineering course, but long after 
graduation. 


—If you are a Home Student 


Do you have difficulty in mastering the application 
of mathematics to practical work? Then this is the 
book for you. It is like having someone at your 


elbow who can show you, step-by-step, how to ap- 
ply your textbook knowledge to practical problems. 


SEE MATH 
QUIZ ON 
NEXT PAGE 
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Do You Know the Answers? 


The sample questions below indicate the practical, compre- 
hensive character of MATHEMATICS AT WORK. In this 
book you will find the answers to these and hundreds of 
other questions encountered in solving mechanical problems. 


What is a circulating decimal? 


How are approximate roots found to 
a given accuracy? 


What is the meaning of “‘factorials’’? 


How are simultaneous equations 
solved? 


What are the four possible cases in 
solving an oblique-angled triangle 
when two sides and the angle op- 
posite one of them are known? 


What method facilitates the use of 
logarithms of numbers !ess than |? 


How is the decimal root of a number 
obtained by logarithms? 


How is the fractional power of a num- 
ber obtained by logarithms? 


How can a right-angled triangle be 
solved when one side, part of the 
other side and part of one angle are 
known? 


How can the location of two _ inter- 
secting tapers be established? 


How can the angle of elevation of a 
vee-block for supporting a tapered 
part in a horizontal position be com- 
puted? 


Three Books in One! 

Use convenient order 

form to obtain 
copy of | 


MATHEMATICS 
AT WORK. 
time 


payment plan 
and refund offer | 


What are four common types of com- 
pound angle problems and how are 
they analyzed? 

How is the radius of a circle tangent 
to three given circles found? 

How can the center of an arc tangent 
to a given line and passing through 
a given point be found? 

How can an unsymmetrical V-shaped 
groove be checked by measurement 
over pins? 

How can the outside diameter of a 
spline with an odd number of teeth 
be found by measurement over pins? 

What are two methods of dividing a 
circle into a given number of equal 
parts? 

What are three approximate formulas 
for the area of a circular segment 
and when is each used? 

What are two methods of finding the 
approximate areas- of irregular 
plane figures? 

How can the approximate periphery 
of an ellipse be found? 

When and how are graphical solutions 
used for solving planetary gearing 
problems? 

What procedure is followed in graph- 
ically solving a planetary gearing 
problem with two pairs of gears of 
different circular pitch? 

What is the proper procedure for 
“rounding figures? 

How can the “powers of ten’ method 
of notation help prevent errors in 
the location of the decimal point? 

What is the difference between ra- 
tional and empirical or working 
formulas ? 

How can the length of a spiral roll of 
material be found? 


728 Pages 


Price, $6.00 


How large a hole must be bored in a 
solid sphere to reduce its weight by 
a given amount? 

How can the partial volume of a hori- 
zontal cylindrical tank be computed? 


How can the efficiency of a square 
threaded screw and nut be deter- 
mined ? 


What is the method of continuous frac- 
tions and how can it be applied to 
finding an approximate gear ratio? 

What are two other methods of finding 
an approximate gear ratio? 

How can the forces acting on the bear- 
ings of a vertical shaft be computed? 

How is the force of impact of a drop 
hammer found? 


What is the formula for finding the 
temperature increase required to 
enlarge the diameter of a steel band 
a given amount? 

What are the versed sine and coversed 
sine of an angle and where are they 
used ? 

Is there any satisfactory method of 
finding the square root of a number 
other than by the customary “‘long- 
hand’ method or by the use of 
logarithms ? 


Can the process of interpolation be 
expressed by a formula? 


How does the weight of a body vary 
with relation to its position above 
or below the surface of the earth? 


When can the radius to the center of 
gravity of a body be substituted for 
the radius to the center of mass as 
in the case of computing centrifugal 
force? 


How does mechanical efficiency differ 
from absolute efficiency? 


196 Illustrations 


Postpaid in U. S. 
Canadian or Foreign Postage, 55° 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N. Y. 


Please send me a copy of MATHEMATICS AT WORK. 
satisfied | may return the book within 5 days and you will refund my money. 


1 understand that if | am not fully 


(1 1 enclose payment in full (including foreign postage if necessary). 


(1 1 enclose first payment of $2.00 and will pay balance in two monthly installments of $2.00 
each. (Canadian or foreign orders must be accompanied by payment in full). 
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PICTURE OF A MAN PRODUCING 25% MORE 


This shop has found it can do more 
jobs faster on Warner & Swasey Turret 
Lathes with the Standard Tooling Setups 
that fit their requirements. Multiple and 
combined cuts, with shorter setup time, 
mean profitable production increases. 


_£>4 


TURRET LATHES, MULTIPLE & SINGLE SPINDLE AUTOMATICS, PRECISION TAPPING AND THREADI NG 


Same job, same operation, 


But BatovToots 


@ Electrol Incorporated, of Kingston, New York, transferred this 
precision Stop-Plunger job to a Warner & Swasey No. 3 Universal 
Turret Lathe because it had the speed and accuracy required, as 
well as the proper tooling for the job. The result was a 25% in- 
crease in production of this high pressure hydraulic control part. 


Permanent Universal Tooling 
setups and the right tools 
which can help you increase 
your output are all in the 
new 194 page Warner & 
Swasey Tool Catalog. Write 
for your copy. 


WARNER 
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SWASEY 
You can machine ct better, faster, Machine Tools 
less... with a Warner & Swasey 


The four new Sterling folders 
are nowatthe printers. Send 
for yours today. 


WHERE YOUR 
AND PERFECTION 


STERLING 
GRIN DING WHEELS 
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‘ GRINDING WHEEL’S PERFORMANCE 
ARE MEASURED IN GRAMS ..... 


HE fine line of quality can never be drawn too thin. That is why Sterling automatically 
measures the bond and grain for your “Wheels of Industry” in specially designed equip- 
ment and weighs it to fraction-of-a-gram accuracy. 


The interest in your grinding welfare indicated by this accurate, controlled mixing of your 
grinding wheel’s ingredients is matched by every other Sterling manufacturing operation. It 
is in keeping with the exacting requirements of Sterling’s New Research and Development 
Program which, after years of planning, is now available to you. 


Conceived as a new idea in cooperation between manufacturer and customer, Sterling’s New 
Research and Development Program offers faster, more detailed study of your grinding prob- 
lems than has ever before been possible. Through its application, your special problems are 
studied by Sterling engineers and solved by Sterling Grinding Wheels, built to your particu- 
lar needs. A letter from you will bring full explanation. May we serve you? 
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FIRST STEP... The 


call of the Sterling 
engineer on your op- 
erator involves no ob- 
ligation, but always 
starts an investiga- 
tion which results in 
faster, better produc- 
tion. 


SECOND STEP . the 


Sterling engineer's 
study of your prob- 
lem is a “shirt sleeve” 
proposition. Here, his 
practical experience 
on hundreds of grind- 
ing jobs means a lot 


THIRD STEP . Back 
at Sterling, the com- 
bined knowledge of a 
committee of grind- 
ing experts isapplied 
to the engineer's rec- 
ommendation 


better performance of 
the new Sterling 
Grinding Wheel on 
your machine, re- 
flects the wisdom of 
securing the advice 
of Sterling's techni- 
cians. 


THE STERLING GRINDING WHEEL DIVISION 


THE CLEVELAND QUARRIES CoO. 


TIFFIN, OHIO 


Since 1885, Manujactame “The Wheels of Industry” 
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after shop, 
over the past two 
years, the CECQ. 
DROP has proved 


@ IT FORGES MORE 
MINUTES PER HOUR 


@ IT COSTS LESS TO 
OPERATE 


@ IT IS SAFER 


RE-ORDERS TELL 
THE STORY 
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The Ceco-Drop is a gravity drop 
hammer in which the ram is lifted 
by air or steam rather than by friction 
operated boards. There are fewer 
operating parts, shock-absorbing 
mechanisms are employed, lubrica- 
tion is automatic and operation is 


simple and safe. 


BY 
wie 


SHOP RECORDS 

(Facts on File... Ask for Details) “The Ceco-Drop made 

“The Ceco-Drop produces 5100 pieces in a 9-hour 
| 35% more forgings than shift . . . the board drop 
ti our board drop hammers.” 3700.” 


“'The men in the 
shop are all for 
2.” 
218 pieces per 
hour on a board 
drop hammer. 
222 to 250 
pieces per hour 
on the Ceco- 
Drop. 
“The superin- 
tendent calls it 
‘The Hammer of 
the Future’.”’ 
“Original rod is 
still in use... 
after a year’s 
service."’ 
“More and bet- 
ter forgingsthan 
on our board 
drops.’ 
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The TALK the SHOP! 


_ “As different from ordinary 
set screws as night and day” 


“Consistently uniform — 
here’s a Class 3 Fit you can 
depend on” 


“True ground finish has none 
_ of the imperfections you get 
with cut threads" 


“*Clean starting threads 
peed bly work and 
improve production” 


~ See why P-K Ground Thread Socket Set Screws _ 
speed assemblies, improve strength and safety. 
Thread grinding, once reserved for screws used inthe 
finest precision equipment, now gives Parker-Kalon 


Socket Set Screws the accurate finish and faultless PARKER-KALON CORPORATION 


contour that mean faster assembly and more sales 
for your products. Write for samples today. 202 Varick Street 


New York 14, N. Y. 


AVAILABLE FOR PROMPT DELIVERY 
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440 BROADWAY 
Canedion Blower & Co., Ltd. Ont. 


Speed the 
LARGE DRILL 


s Drilling up to 2" holes in cast iron 
no longer requires a cumbersome, hard- 
to-operate machine! The “Buffalo” No. 
22 Drill combines the necessary rigid 
strength for such drilling with quick 
maneuverability of controls. Many 
manufacturers are slashing time and 
costs on large holes with this accurate, 
easily handled machine. Available in 
single or multispindle models, as your 


operation requires. 


Get Bulletin 2989-F for 
your files! Look into the 
many sound engineering 
features of the No. 22 
that mean better turn- 
out for you on the 
large-hole jobs! 


ORE PROFIT INTO 


BUFFALO, N. Y. 


YOUR OPERATION 


eration 
with “4 No. 22 Drills ‘ 
| 
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Danly 1-Point 100-Ton Eccentric Geared Press at Chain Belt 
Co., Milwaukee, handling punching operations automatically. 


JOB FACTS 


Part Name: Offset side 
bar for transmission chain. 


Material: Alsi 1335. 


Dimensions: Length 
3.706”, Width 154” to 
174”, Thickness 1/4’. 


Job: Punch two holes of ap- 
proximately and 74”. 
Hold precision tolerances 
on hole sizes and centers. 


Rate of Operation: 45 
strokes per minute. Net 
production 2,600 pieces 
per hour. 


Close-up showing magazine feed 


DANLY MACHINE SPECIALTIES, 


2200 SOUTH 52ND AVENUE, 


MECHANICAL PRESSES 


DANLY 


100-Ton 


PRESS 


Equipped with Magazine Feed 


Here’s how a Danly Straight-Side Press equipped 
with an automatic magazine feed and spring- 
loaded ejector cuts stamping costs by eliminat- 
ing slow, hand-feeding operations. With unusual 
—_ and precision, two holes are punched and 
shaved simultaneously in %’’ AISI 1335 stock. 
A two-step punch eliminates secondary opera- 
tions. The pieces, which have been blanked and 
formed in a preceding operation are fed, posi- 
tioned, and ejected automatically by means of a 
link and slide mechanism operated by an eccen- 
tric on the end of the main shaft. Operated 
continuously at a —_ of 45 strokes per minute, 
a is completed and ejected with each stroke 
of the press. A net production rate of 2,600 
pieces per hour is attained. 


Y%” Thick Bar 
Pierced and Shaved 
in one operation. 


Precision Tolerances Maintained 


Because of the extra rigid Danly press construc- 
tion including a solid-type bed, deflections are 
reduced to a minimum and precision tolerances 
maintained. Likewise, the accurate-operating 
Danly press slide and a 2-post Danly Precision 
Die Set help maintain an unusually close toler- 
ance on the hole centers. The result is higher 
production and better quality at less cost. 


Other Important Danly Features 


Other Danly press features which contribute to 

high production efficiency and lower stamping 

costs include: 

@ Built-In Automatic Oiling System—puts right amount of clean, 
filtered oil where needed, including flywheel bearings. 


@ New Floating Friction Block Clutch—air cooled and air oper- 
ated—performance tests show 8 million consecutive engage- 
ments with negligible wear. 


@ Pitman Wrist-Pin Design— assures closer operating tolerances 
—longer die life. 


@ Extra Sturdy Welded Steel Frame — All weldments stress- 
relieved before machining—assures permanent alignmer-— 
permits adapting standard or special stock handling equip 
to suit needs. 


@ Wide Range of Standard Press Sizes—High production sizes 
from 50 to 800 tons. Straight-Side units up to 3,000 ions. 


Write today for more facts on 
DANLY PRESSES 


INC. 
ILLINOIS 


25 YEARS OF DEPENDABLE SERVICE 
TO THE STAMPING INDUSTRY 


AND PRESS EQUIPMENT 


~ 
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PRECISION DIE SETS...STANDARD AND SPECIAL eee ee 


elo that headline we might add. “Heavy 
cuts in half the time—with better finish”’, 
because that’s the characteristic perform- 
ance of the Monarch Heavy Duty Lathes 
with Dual Carriages. 

The use of Dual Carriages is particularly 
advantageous on long shaft and roll work. 
By dividing the over-all cut between the tools 
on the two carriages, both of which operate 
simultaneously, output is doubled. 

Versatility may be increased so that the 
range includes both long and short work. As 
on the 32” x 204” Model NN lathe, illustrated 
above, the carriages are offset to the left 
and right to permit simultaneous cuts on 
short shafts without carriage wing inter- 
ference. 

To further reduce turning costs, the com- 
pound rests are furnished with rear rests. 
Independent and simultaneous feeds are 


THE MONARCH MACHINE TOOL CO., Sidney, Ohio 


MONARCH MACHINE TOOL CO. ¢« « « Sidney, Ohio 


provided, thus enabling the user to take 
four cuts simultaneously. Total amount of 
stock removal is divided between the front 
and rear cutting tools with the rear cut 
balancing and slightly following the front 
cut. Result—better finish in half the time. 

These optional design pluses of Monarch 
Heavy Duty Lathes are in addition, of 
course, to the famous Monarch construction 
features—flame hardened and ground bed- 
ways, extra rigid bed design, helical geared 
headstock and the liberal use of anti-friction 
bearings and hardened parts throughout. All 
these add up to accurate, dependable, 
economical metal turning. 

May we show you how 
modern Monarch Turning 
Machines can increase your 
production—and your 
profits? 
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METALITE* CLOTH BELTS 


When this shop converted from set-up wheels to the belt backstand 
method, interruptions in production were cut ‘way down, one 
METALITE Cloth Belt outlasting four set-up wheels, permitting almost 
constant production, with time-out for belt change only one minute. 
GET THE COMPLETE SERIES The operation was finish grinding the outside edges of air scoop flaps — 
Our booklet “Production Talks Back. ™agnesium castings. DURABONDED METALITE Cloth Belts, #50-X 
stands" gives you a whole series of grit, 118", were used over soft contact wheels, 16" x2" x I!/," 
rough edge —belt speed, 8500 SFPM. Output jumped to 60 per 
today. hour — 28% over the set-up wheel method formerly used, finish was 


better and costs were cut substantially. 


You may find it profitable to check these findings against your produc- 
tion, with a demonstration in your plant of the belt method with 
METALITE Cloth Belts. Write, wire or ‘phone us to arrange it. 


BEHR’ MANNING 


BEHR-MANNING TROY, N.Y. 
(NORTON abrasives 


| - THE BELT METHOD IS THE BETTER METHOD | 
AND. THE BETTER BELT 1S METALITE. 
| 
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We are now in a position to supply precision tions as to material and tolerances, with ground 
shafts made to your own designs and specifica- threads and dynamically balanced if required. 


Nuts and threaded flingers can be sup- 
plied to fit any of the shafts if specified. 


Send us drawings and and let us on your No. 57 


POPE MACHINERY CORPORATION 


ESTABLISHED 1920 
261 RIVER STREET e HAVERHILL, MASSACHUSETTS 
BUILDERS OF PRECISION SPINDLES 


TRADE MARK REG.US.PAT.OFF, 
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Change drills in a jiffy 
while spindle is running 
with this Automatic Chuck 


Cross-section of complete mechanism shows 

sturdy, compact construction of hardened 

and ground jaws. Tapered design gives oper- 
ator full, clear view on close work. 


TAPPER 


& 


Wahlstrom Chucks are available in several types: Models 
A and AA for widest range of numbered straight shank © 
tools; Model B for larger straight shank tools; Model C for 
taper shank tools; Fully automatic tappers. 
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HERE’S ALL THERE IS TO CHANGING DRILLS 


1. Grip sleeve—pull down 
—jaws open automatically 
—drill is released. 


2. Insert new drill—push 
up tapered part—drill is 
locked in place. 


Pull down sleeve—insert drill—push up tapered part...tool 
is automatically locked in place and precisely centered! 
No keys, collets or wrenches needed...no stopping of 
machine. That’s how simple it is with the AMF WAHL- 
STROM CHUCK—the only fully automatic drill chuck 
which holds the widest range of numbered straight 
shank tools...1/32” to 1/2”. 


That’s why Wahlstrom Chucks cut costly minutes in chang- 
ing tools for drill press work or for spotting, drilling and 
reaming in boring or milling machines. They'll also 
save money in lathe work for burring, turning, filing, 
etc. One spindle does the work of several. 


Tools last longer, too...smooth, hardened and ground 
jaws grip tight without chewing into tools. Grip in- 
creases with the load. 


For fast, uninterrupted production, use the fully automatic 
quick-change AMF WAHLSTROM CHUCK. 


See your local distributor or write today for Bulletin 56 


WAHLSTROM TOOL DIVISION, AMERICAN MACHINE & FOUNDRY CO, 
5502 SECOND AVENUE BROOKLYN 20, N. Y. 


WAHLSTROM 


fully automatic 


CHUCKS 


NO KEYS, COLLETS OR WRENCHES 
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MOTCH & MERRYWEATHER 
CIRCULAR SAWING MACHINES 


we mean 


This special machine 
@utomatically cuts gates 


@nd risers from aluminum h 
earings and pistons. 
a 
. tooth re th form m 
mo - Na 
SPECIAL, but with All the Exclusive tooth of 
Advantages of “4 Sawing! heavier Strain ras, distr. 
if ade 
An almost endless range of difficult requirements can be hes longeg. Practica) 


met by M&M circular cut-off machines. Special models 
are being built to handle practically any material, ferrous 
or non-ferrous; round, square or structural... always with 
Triple-Chip advantages: faster feeds and record-breaking 
speeds; clean, square, accurate lengths without burr; longer 
blade and tool life. Also, Motch & Merryweather is building 


special “many-in-one” models which combine cutting off NOTicE 
with threading, center drilling, reaming, facing, chamfering ALTERNATE 
and turning. Our technical staff will be glad to design a SINGLE AND 
combination machine for you which will pay for itself and Pousie CHIPS 


go on to show a handsome profit in 1949. 


What, sir, are your requirements? 
We will give them prompt attention. 


tHE MOTCH & MERRYWEATHER ‘MACHINERY CO. 
PENTON BUILDING CLEVELAND 13, OHIO 
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BRITISH INDUSTRIES FAIR 


Britain has long been the world’s 
greatest customer, and has led the 
way in the export of manufactured 
products. By initiative in modern 
research, and from experience of commerce with 
other nations, her industrial production has 
become greater and more varied than ever in 
history. 

Renowned for the quality of her work, Britain 
has applied new technique to her famous in- 
dustries. By enterprise in fresh markets she has 
achieved record deliveries, and export production 
still expands. To keep in touch with these develop- 


ments great numbers of the world’s principal 
buyers are making visits to Britain. 

Every year, from over 100 countries, trade 
buyers gather at the British Industries Fair. The 
Chamber of Commerce in Birmingham, and 
manufacturers from every part of Britain, 
join with the British Government to welcome 
them. 

At BIF 1949, from 2-13 May, three thousand 
exhibitors will display the latest developments in 
thirty groups of allied trades. The leading men of 
international commerce are invited to attend the 
world’s greatest assembly of national products. 


2-13 MAY 


TRADE BUYERS—PLAN YOUR VISIT NOW 


Information about exhibitors, special displays and facilities at the Fair can 
be obtained from the nearest British Embassy, Legation or Consulate. 
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ENGINEERED PRODUCTS 


ACCURACY YOU CAN TRUST 


Chucks engineered and built by 
Woodworth guarantees the ulti- 


mate in precision gear chucking. 


Woodworth Cone-Lok Jigs 


are noted for their mechanical 


simplicity and ‘‘life-time’’ 


CONE-LOK JIGS construction. 


Woodworth manufactures a com- 
plete line of thread ring and thread 
plug as well as cylindrical plug and 
ring gages. Also produces special 
gages to customer blueprints. 


N. A. Woodworth engineering gives 
you plus value in precision parts. 
Production men with “know-how” 
combined with well equipped plant 
are pace setters in aircraft engine 


and radar assembly fields. PRECISION PARTS 


WRITE FOR LITERATURE 


New, comprehensive catalogs 
on N. A. Woodworth chucks, 
jigs and gages. Precision 
parts data supplied upon re- 
quest for specific information. 
All inquiries should be on 
your company letterhead and 
mailed to address below. 


NY A. WOODWORTH CO., 1300 EAST NINE MILEROAD «+ DETROIT 20, MICHIGAN 
PRECISION GAGES DIAPHRAGM CHUCKS - CONE-LOC JIGS + PRECISION PARTS 
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ARE THE JOB! 


Down-time for repairs costs money! For Eliminate down-time with Delco motors! 
motors that won’t let you down . . . always There is a Delco motor built to fit your needs 
deliver under the most adverse conditions exactly. 

. specify Delco motors. They combine a 


simplicity of design with rugged construc- — 


tion... require a minimum of maintenance. ed motors 


y enclosed fan-cool 


totall c= 
Delco’s special features assure continuous, | —_ ed in sizes ranging from -_ 
trouble-free power: Locked bearings, Delcote are produc 75 h.p- (Continuous duty, 
coil insulation, corrosive-resistant cast iron tional ratings to olyphas e.) 

| d 60 cycle, P 

frame, positive lubrication, dynamically constant speee, 
balanced rotor and shaft assembly, water- > 
tight conduit box—features that mean you ae 
can depend on Delco for dependable power. —— 


For complete data on Delco Motors, address Delco Products, Dayton, Ohio, or our nearest sales office, 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION evron ent 
SALES OFFICES: CHICAGO e CINCINNATI e CLEVELAND e DETROIT ¢ HARTFORD, CONN. 
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HENDEY 
No. 2 
GENERAL 
PURPOSE 
LATHE 


Let’s talk ‘PRICE’ 


A good lathe costs money. The new Hendey No. 2 
General Purpose Lathe is not an exception, but is an 
exceptional value. This lathe is an entirely new concept. 

It replaces the famous Hendey Cone Head Lathe, but retains 
all the facility — with a single lever belt shifter. It has eight speeds, 

but no expensive geared head. A unique feature eliminates belt pull on 
the spindle. There are 48 thread and feed changes, and graduations per- 

mit spindle indexing for cutting multiple threads. The Bed Ways, both Carriage 
and Tailstock, are hardened and precision ground. Here’s a lot of lathe for the 
money — the price will please. Write today for details and catalog. 


PRINCIPAL DIMENSIONS 


Rated size 14" 


Swing over ways 16716" 
Swing over cross slide 1014" 
Spindle bearings — Preloaded super-precision roller bearings 

Spindle nose L-1 taper nose 
Hole through spindle 114" 
Range of spindle speeds 30 to 1142 R.P.M. 

Carriage bearings on ways 21%" 


Width and length of cross slide + 
Compound rest travel 4" 
No. of thread and feed changes 48 

Range of thread cutting 11% to 92 


THE hendey MACHINE COMPANY 


MAIN OFFICE & PLANT: TORRINGTON, CONN. 


BRANCH OFFICES: New York, Chicago, Boston, Detroit, 
Rochester, Los Angeles, San Francisco 


REPRESENTATIVES: Philadelphia, Cleveland, Pittsburgh 
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‘This typical G-E ‘Packaged Process’’ includes two roller- 
_ hearth electric furnaces, protective atmosphere producers, _ 
control equipment, and conveyor system—for annealing _ 


Weap 
process la @ 


Here’s the complete, economical answer to industrial heating prob- 
lems—General Electric “Packaged” Heating Processes, Designed to 
do the entire job, a G-E “Packaged Process” provides you with a 
single source of supply for all of the following: 


EQUIPMENT-—a “Packaged Process” combines one or 
more furnace units from the outstanding G-E electric furnace line— 
roller-hearth, mesh-belt, elevator, pit, car-bottom, etc.—with appro- 
priate G-E protective atmosphere producers, automatic controls, 
conveyers, and handling equipment. This “process packaging” of 
G-E equipment assures maximum performance through proper co- 
ordination of every component... eliminates “misfits” ... saves 
you time and expense. 


ENGINEERING— you: process becomes the “focal point” 


for applying all of General Electric’s 40 years’ experience in design- 
ing, manufacturing, and applying industrial heating equipment. 
Expert G-E engineers advise and plan right with you from start to finish, 


FIELD SER VICE—<.r.’s nationwide field service stands 


ready to supervise your installation, help solve operating problems, 
and to perform emergency repairs at any time. 


Contact the heating specialist in your nearest G-E office 
for additional information on G-E ‘Packaged’ Heating 
Processes (or for information on electronic heaters and 
small heating devices); or, write Dept. 675-177, Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 
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FOOT MOUNTING 
1” to 12” Bore 


CLEVIS MOUNTING 
1’ to 12” Bore 


H 
Tt 


CENTERLINE MOUNTING 
3” to 12” Bore 


TRUNNION MOUNTING 
1" to 12” Bore 


FLANGE MOUNTING, HEAD END 


FLANGE MOUNTING, ROD END 
1" to 12” Bore 


DOUBLE END PISTON ROD, 
1” to 12” Bore 


FOOT MOUNTING* 
1" to 12” Bore | 


* Other styles also available. 
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THE THAT'S COMPLETE! 


ERE’S help for busy machine designers and plant operating 
engineers. You can save time and money right from the start by check- 
ing with Hannifin on all of your pneumatic cylinder requirements. 
The Hannifin line is complete! For quicker delivery and maximum 
economy, virtually any need can be met with a standard Hannifin 
precision-built cylinder: 10 standard bore diameters, 1" to 12”... 6 basic 
mounting styles; plus double end rod and combination styles . . . any 
length stroke, double acting or single acting... with or without adjust- 
able cushions for head cap, rod cap, or both. 


Let Hannifin engineers help you get the BEST solution for your cyl- 
inder problems. Recommendations backed by more than forty years 
of specialized engineering experience. Latest catalog on request. 


HANNIFIN CORPORATION 


1101 S. Kilbourn Ave. Chicago 24, Illinois Nationwide Sales and Service 
AIR CYLINDERS * HYDRAULIC CYLINDERS + HYDRAULIC PRESSES 
PNEUMATIC PRESSES +* HYDRAULIC RIVETERS + AIR CONTROL VALVES 
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Remove excess metal faster with 
CLECO Grinders 


and Sanders 


For more work in less time, CLECo Grinders and 
Sanders are preferred. High power, perfect 
balance and smoother operation result in 
lowest costs through increased speed and 
reduced operator fatigue. The other 
CLECO features listed at the right result 

in long life and reduced mainte- 
nance. Write for full information. 


@ Plenty of power and 
speed. 


@ Continuous lubrication of 
entire motor assembly. 


® Balanced design for smooth 


operation and reduced operator 
fatigue. 


@ Governor controls motor speed at all 
«loads — reducing air consumption. 


@ Instant starting and steady power. 


ck of Cl Ei 
COMPLETE RANGE OF SIZES With 25 Co 
CLEcO Grinders and Sanders are made in all Wing, Perienc, s 
sizes — for fine tool and die work or heavy Por Y, one of Precision, °° 
duty production grinding. Write for full Nd in h e on R By manu. 
information. Id. Com. 
Ca OF its 
. “SSUre 
CLECO MAKES AIR TOOLS “"8ineer;, you: r 
FOR EVERY PURPOSE Wality Unig, Mose 
and ¢ Oducts Or dance d 
Grinders — Sanders — _ Rotary Drills With °Mplete Orld. Standa,. di» 
Riveters — Sand Rammers — Chippers ReEp, Vice f, dis bug; 
Scaling Tools — Impact Wrenches — Screw- itionat 
drivers — Hose Fittings — Sump Pumps . 


of the REED ROLLER BIT COMPANY, P. O. Box 2119, Houston, Texas, U.S.A. 
DIVISION OFFICES 


St. Louis, Missouri Newark, New Jersey Cincinnati, Ohio Philadelphia, Pennsylvania 
2322 Locust Street 75 Lock Street 431 Temple Bar Bldg. Mascher at Lippincott St. 
San Francisco, California Chicago, Illinois Atlanta, Georgia Worcester, Massachusetts 
607 Market Street, Room 304 121 N. Jefferson St. 7 Peachtree St., Room 502 6 Elmo Road 
In Canada: Cleco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Toronto (Leaside), Ontario 
— DISTRIBUTORS IN PRINCIPAL CITIES OF THE UNITED STATES AND THROUGHOUT THE WORLD 
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“UU E€LECO DIVISION 


designed to continuously bear on eunthe of coil as coil 
decreases. The uncoiler is heavy duty of the cradle type and | 
there are many other important features. , 


If you have special production problems, 
consult with our engineering staff at No 
Obligation! Since 1880 “Cleveland” 
engineers have been designing machinery 
for American Industry. 


PUNCHING roots 


OFFICES 
“NEW YORK....CHICAGO 
DETROIT.... PHILADELPHIA 


in various capacities to 
high speed production requirements.-T 


é 


/ 


Fillers as shown at left are 
available for the efficient 
handling of narrow coils. 


(CUTS PER 
‘MINUTE! 


For more information 
on“Cleveland” shears or 

power presses, address in- 

quires to DEPT. 5-M. 


CLEVELAND 


PUNCH & SHEAR WORKS CO. 


& 


1880 


For greater power press efficiency and reduced 
production costs, designed to give full clutch and 
full break, as needed. Ye the weight of the con- 
ventional disk friction clutch and brake, with a 
the number of parts. Now available for all types, 
sizes and makes of mechanical power presses. 


WRITE TODAY FOR FURTHER INFORMATION! 


FABRICATING TOOLS 


CLEVELAND 14, OHIO 


up to 200 feet per minute. Each is variable in proportion,  —-_ s,.. 
Stock may be 24” to 78” wide. Operation is automatic, “3 
SESS 
THE NEW PATENTED “CLEVELAND” DRUM TYPE FRICTION CLUTCH & BRAKE 
) 
U.S. A. a? 
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At that time it represented ten years of prog- 
ress in the art of Formed Wheel Grinding, 
whereby gears and splines were ground affer 
hardening by means of an accurately formed 
grinding wheel. The contour of the grinding 
wheel was maintained by frequent dressing, 
using a special Geargrind wheel trimmer. 


About the only resemblance between today’s GEAR- 
GRIND and its predecessors is the principle involved. 


On the GG-10 x 48A shown above tooth spacing is 
controlled by a precision ground master index plate. 
The work reciprocates past the grinding wheel on a short 
stroke—just long enough to clear the wheel—and at 
each reversal point the grinding wheel feeds down. 


FEATURES 


Automatic grinding wheel feed 


Automatic wheel feed for true- 
ing 


Automatically cushioned trim 
position 


Automatic lubrication of ways 


Double column support for 
grinding wheel head 


Axial grinding wheel spindle 
adjystment 


High work table speeds 


Control panel with interlocked 
safety features and highly ac- 
cessible push button and other 
control 


Index head spindle mounted on 
tapered roller bearings 


After grinding on one tooth space until a “‘rough size" is 
reached, the work is automatically indexed and the next 
tooth space is ground. 


After a predetermined number of teeth have been ground 
the dresser automatically moves into position to true the 
grinding wheel. Once the roughing is complete the work 
is finish ground in the conventional manner, indexing 
automatically from tooth to tooth. 


This method of grinding is 3 to 4 times faster than by any 
previous machine of comparable capacity, and the many 
automatic features permit one man to operate more than 
one machine. 


Write for Information Today! 
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THE CAMPBELL 


For every cutting operation, there is one 
T AT j T ¢ most economical method. 


UUIVO For many cutting operations, this is it. 


It's the new CAMPBELL MODEL 223 WET ABRASIVE 

CUTTING MACHINE. It is the machine especially 

developed for faster cutting, easier operation, longer 

CUTTING 
LOWER FIRST COST 

It is the most widely useful Campbell Abrasive Cutter 


ever built. 


We suggest you send for BULLETIN DH-30 that 
gives you complete information. 


Wheel Guides 
Separate Coolant Tank 
Five Inch Wheel Flange 


SEND FOR 
BULLETIN 


DH-30 


Automatic Work Stop 


Automatic Coolant 
Pump Operation 


Instantaneous Electro-Hydraulic 
Automatic Work Clamp 


i 
MODEL 223 
BAR TYRE 


MODEL 223 


CAMPBELL MACHINE DIVISION | 
a AMERICAN CHAIN & CABLE | 


925 Connecticut Avenue, Bridgeport 2, Conn. 
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CLEMSON BROS., INC. 
USES BATTERY 


KRW 


PRESSES 10 
BOOST PRODUCTION 


@ Clemson Bros., Inc.— nationally 
known manufacturers of quality lawn 
mowers and Star Hacksaw blades and 
frames...utilizes a battery of ten KRW 
25-ton motor-driven hydraulic presses 
to perform a wide variety of produc- 
tion operations. They say...“The use 
of KRW Presses in our plant has in- 
) ¢reased production.” The ingenious 
manner in which standard low-cost 
KRW presses have been adapted to 
specific jobs by this manufacturer re- 
flects great credit on the calibre of 
their production and engineering executives. 
KRW Presses are highly adaptable. Best proof 
of this can be found in the many thousands in 
daily use in almost every industry. They can 
be furnished for either vertical or horizontal 
ram travel. Distance between uprights can 
range from 1 foot to 7 feet or better. Daylight, 


1 THE FACT TODAY! 
MAIL THE COUPON 


Two of a battery of Ten KRW Presses in daily 
use at Clemson Bros., Inc. at Middletown, N. Y. 


from inches to six feet and more. This is flexi- 
bility at low-cost. KRW Press tonnages vary 
from 25 to 100-ton capacity. They are avail- 
able either hand-operated, air-operated or 
motor-driven. Tell us your problem ...we are 
equipped to engineer the press to the job. Mail 
the coupon for the facts. 


K. R. WILSON, 215 Main St., Buffalo 3, N. Y. 
Please send me information on KRW Hydraulic Presses. 
(J) Hand-Operated Air-Oil Operated Motor-Driven 
Name 
City and Zone.. State 
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EVER BEFORE 


SURFACE GRINDER LIKE THIS 


The most important 
Surface Grinder 
development in years! 
LEACH 
SURFACE GRINDER 


ONLY 


COMPLETE WITH MOTOR F.0. B. PROVIDENCE, R.1., U.S.A, 


Look at that low price, then consider these facts carefully: 
The Leach 6 x 12 Surface Grinder actually handles 90% 
— yes, 90% — of the work of larger, far more expensive 
machines. It's a completely self-contained unit with a 
2-speed ball bearing spindle, driven by a % HP motor. 
It's accurate, time-saving, vibrationless, and proved to 
the hilt by hundreds of enthusiastic owners. Write to 
us for detailed description. 


| 
412 
| 
duc 
duc 
bui 
tur 
ste; 
up 
LEACH MACHINERY CO. 
WORLD DISTRIBUTORS IN PRINCIPAL CITIES 
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YORK 


Above: Remote Farquhar con- 
trol panel which is handled by _ 
one operator for controlling all — 
press operations. 5 


Arm of Manipulator (auxiliary machine) 
brings billet from furnace and positions 
it in press preparatory to forging. 


Above: Manipulator arm re- 4 
moving finished forging from — 
press, One operator handles — 


nipulator, another helps guide 
the positioning of billet. 


FARQUHAR HYDRAULIC PRESS 


turns out better forgings for Cameron lron Works 


still can convert the Press for other pro- 
duction jobs in the future. 


Farquhar Presses Cut Your Costs 
Just one more example of cost-cutting 


HIS GIANT 5000-ton Farquhar Hy- 
draulic Press has a big job to do at the 
Cameron Iron Works, of Houston, Texas 
—and it’s doing it! 
Cameron needed faster and better pro- 


control of speed and pressure on the die. 

Farquhar engineers are ready to help 
solve whatever production problem you 
may have. Give them a call. 


duction of tubing head spools which are 
used for well completions in the oil indus- 
try. These parts had formerly been pro- 
duced from steel castings. By using the 
built-to-specification Farquhar Press to 
turn out 800-lb. forgings of the spools in- 
stead (see illustrations), Cameron speeded 
up production, saved time and labor. 
Advantages of forgings by the Farquhar 
Press over the castings are: Cheaper to 
Produce...Forgings free from porosity 
. Uniform in physical properties... 
Controlled in grain structure. And— 
the Farquhar Press operated at a minimum 
of maintenance cost. Cameron gets higher 
quality at lower costs for this operation— 


Farquhar performance in heavy produc- 
tion. Farquhar Presses are built-for-the- 
job... Presses that assure faster produc- 
tion due to rapid advance and return of 
the ram... greater accuracy because of 
the extra guides on moving platen... 
easy, smooth operation with finger-tip 
controls ... longer die life due to positive 


HYDRAULIC PRESSES 


+ for Bending + Forming - Forcing - Straightening - Assembling - Drawing 


Send For Free Catalog showing the wide 
range of Hydraulic Presses Farquhar builds 
in all sizes and capacities for 
all types of industry. Your 
FREE copy is waiting. Write 
to: A. B. Farquhar Co., Hy- 
draulic Press Division, 1504 | 
Duke St., York, Pa. 
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NO SHUTS OR FOLDS WHEN REDUCEROLLED! 


Forging blanks are now pre-formed free hence can be used as a “roving” tool. Low 
of shuts and folds on the new National 


REDUCEROLL in a wide range of sizes 


cost, quickly interchangeable rolls make 


short runs economical and practical. 


and shapes as illustrated above. Rugged construction permits large reduc- 


Costly fullering and edging operations pum tions in area. REDUCEROLLING increas- 


eliminated, and the metal is distributed ©§ the range of your forging equipment 


accurately, thus minimizing flash. 


Additional advantages of REDUCEROLL- 
ING are increased production, and increas- 


ed die life. The REDUCEROLL is portable, 


--.does not require a skilled operator. 


Why not let National Engineers help you 
investigate the application of REDUCE- 


75th Anniversary 1874-1949 


ACHINERY COMPANY 
OHIO. 


. DESIGNERS AND BUILDERS OF 
MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET AND WIRE NAIL MACHINERY 


New York Detroit Chicago 
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Write for 
descriptive 
literature. 


WORLD'S LARGEST 


PRODUCER OF 


This gear shg#ing machine, the first of its 
kind, was fiipeduced 16 years ago to 
fulfill the Apgent need of gear manufac- 
turers fof @ymeans of correcting precision 
gears #@m@ gears produced to operate 
undef ¢itical loads and speeds—these 
comfeetions to bring them within required 
holerences. 


A Tphay, it is being used by all the leading 
Hhanvfacturers in the automotive industry, 
* the majority of gear jobbing shops and 


nearly all the machine tool builders. 


One gear manufacturer says shaving has 
reduced rejects which formerly amounted 
to about 50% to none. Another says that 
shaved gears have cut operating power 
requirements approximately 20%. 


Gear shaving eliminates the need for 
skilled machinists, regardless of the degree 
of precision required. Accuracy does not 
depend on the shaving machine operator. 
Shaving also makes it easier to turn out 
acceptable gears. The teeth of shaved 
gears have uniform accuracy and the 
characteristics of all the gears in any lot 
will be uniform. 


GEAR SHAVING EQUIPMENT 
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Va 
AND HELICAL 
GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM : 
| Pa NATIONAL BROACH AND MACHINE 


COURTESY OF THE NATIONAL MACHINERY CO., TIFFIN, OHIO 


Press 0 big. 
it had to be assembled on back! 


ERE is the Neloy Alloy Cast Steel Gear and pinion drive of 

a No. 10 National Machinery Company Maxipres so big 
it had to be assembled on its back. The large gear is Neloy 
Molybdenum, Normalized; 190-220 Brinell rough weight 26,130 
pounds. The pinion is Neloy No. 3; Alloy Steel, quenched, 202- 
240 Brinell rough weight 3,480 pounds. Both are 4 inch circular 
pitch, 16 inch face. Gearing such as this, while not routine 
production, is taken in stride at National-Erie Corporation where 
your specification requirements are completely controlled from 
the raw material to the finished product. Neloy or Neloy Moly, 
spur, bevel, mitre, Sykes Herringbone, finished gears or blanks 
are specialties of our Foundries and Machine Shops. . . Send 
your specifications to us. Bulletin No. 9 gives full details. Write 
for it. 
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ELMES 1} Pewee, plus precision, plus control—that’s Elmes 
HOBBING hobbing presses—in sizes to 5,000 tons, and larger, for 


sinking hardened hobs into cold steel. It’s the modern, 
cut % economical way to produce duplicate die inserts, multi- 


cavities—even single-cavity molds with hard-to-make con- 


Cc AV ITY tours. Compact Elmes presses, with their rigid three-col- 


umn design and sensitive control, assure precise, accu- 


COSTS rate work—whether it’s one cavity, or many just alike. 


EASY TO USE 


Elmes hobbing presses respond 
quickly and unfailingly. They 
start at quick-closing speed; 
change to pressing speed auto- 
matically when the hob con- 
tacts the blank. They can be 
stopped instantly. Operators 
have confidence in Elmes presses 
—and that’s important, for it 
encourages exactness, cuts re- 
jects, saves time and money. 


HYDRAULIC PRESSES 
FOR EVERY PURPOSE 
Whatever your pressing prob- 
lem, check with Elmes. Objec- 
tive engineering, backed by 
nearly a century of successful 
hydraulic experience, makes 
Elmes presses right for each job 
—for cutting costs on long runs 
or short—for earning profits. 

Write for literature. 


1500-fon Elmes hobbing press 
at Reinhold-Geiger, s 
Los Angeles. 


ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES, 222 N. Morgan St., Chicago 7, Ill. 
Distributors in Principal Industrial Centers @ Also Manufactured in Canada 


IL-WORKING PRESSES PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - 
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Twin Disc Model MTS (dry type) 
and Model MTU (oil type) Clutches. 
(Left) Producing a large steel mill 
roll with a Giddings and Lewis Floor- 
Type Horizontal Boring, Drilling and 
Milling Machine equipped with Twin 
Disc MTU Clutches. (Right) Two 
Twin Disc MTU (oil type) Clutches 


installed in the Giddings and Lewis 


Floor-Type Milling Machine. 


Heavy Duty 
Clutch 


Hydraulic 
Torque Converter 


Hydraulic 
Coupling 
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Dust chutes cause no inter- 
ference with large pieces. 


Guard raises, or swings clear, 
to expose any part of belt. 


CLass/FIEO 
DIRECTORY 


Look for the name 


tributor under ‘'Tools’’ in the classified 
section of your telephone directory. 


$13075 


Platen in up-position pro- 
vides flat working surface. 


Ww 


Easily made into a buffing 
machine, for many jobs. 


With platen down, pieces are 
worked from under belt. 


Low cost! Portable! Takes little floor 
space! Does many metal-remov- 
ing operations formerly requiring 
tet heavy, expensive machines! 


Se 


DELTA Belt Grinding, 


without adjustable 
guards, dust chutes, 
motor, switch, or 
switch rod. 
Price subject to 
change without 
notice. 
Available in models 
tosuit varying needs 
See Bulletin AD369 


of your Delta dis- 


Polishing, and Deburring Machine 


Can be used fo do all this—and more! 
® Clean out slots © Remove flash in corners 

© Remove fins © Smooth up crowns ® Remove nibs 
© Remove parting lines © Chamfer corners 


You speed up flash- 
ing, grinding, clean- 
ing, and polishing, 
with this new Delta 
Belt Grinding, Pol- 
ishing, and Debur- 
ring Machine. You 
save time, labor, 
and material. 

In this condensed 
unit on a welded 
steel stand, you get 
a production machine at low initial cost. With acces- 
sories to meet your particular requirements, it does 
hundreds of different jobs. 

There are no set-up wheels to bother with; no grind- 
ing wheels to dress. Instead, you use coated abrasive 
belts that are inexpensive, long-wearing, quick and 
easy to replace. 

The Delta Belt Grinding, Polishing, and Deburring 
Machine is carefully engineered for long, trouble-free 
service. Delta quality features assure you of that: Pre- 
loaded, lubricated-for-life ball bearings. Precision-bored 
bearing seats. Dynamically-balanced pulleys. All-around 
rugged construction. Delta Dust Collector available 
for use with this unit protects workers’ health and 
expensive machinery. 

Make metal-removing fast and economical. Put Delta 
Belt Grinding, Polishing, and Deburring Machines to 
work foryou on your production line—and in your inspec- 
tion department, to clean up imperfections on the spot. 

Have your nearby Delta distributor show you this 
mew machine. Send coupon for free Bulletin AD369. 


Ask your distributor about easy time-payment plan! 
DELTA MANUFACTURING DIVISION 


ROCKWELL MANUFACTURING COMPANY 


MILWAUKEE 


MILWAUKEE 1. WISCONSIN 


‘EAR OUT C 


4 


DELTA MANUFACTURING DIVISION 
606B E. Vienna Avenue, Milwaukee 1, Wisconsin 


Company.. 
Address 
City ) State 
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New Model BAKER Hydraulic Drill 


Baker Standard Model 17HO vertical hydraulic 
feed drilling machine is designed to afford a variety 
of spindle speeds, and is adaptable to single or 
multiple spindle operations. Other features include: 
pick-off gears providing spindle speeds from 40 to 
1575 RPM...ample sump in base for coolant... 
2’’ diameter high speed twist drill capacity in SAE 
1035 steel... saddle feed through 314” diameter 
cylinder... geared head mounted on saddle... 
width of hardened steel ways, length of 
travel. 

The machine is illustrated with 30” diameter 
standard automatic indexing table. This machine 
can also be supplied with hand operated index 
tables, or non-indexing adjustable height table. 

For more information write for Baker circular 
number 69216. 


For Versatility... BAKER Mobile 
Power Unit... Separate variable 


delivery mobile pump-sump unit 
mounted to rear of machine and illus- 
trated above, provides hydraulic feed- 
ing power. The unit is mounted on 
casters and is connected to the machine 
by two self-sealing couplings designed 
to permit a fast exchange of hydraulic 
power units without influx of air into the 
hydraulic system. Units may be switched 
with negligible loss of production time. 


BAKER BROTHERS, INC., Toledo, Ohio 


DRILLING, TAPPING, KEYSEATING and CONTOUR GRINDING MACHINES 
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CUTTING 
THE SMALL BEVEL GEAR 


LE ASON SPIRAL BEVEL 


ZEROL BEVEL 
16,2 Wypoid Generator & 


HYPOID GEARS 


The latest addition to the small gear cutting 
field (for gears of 16 D.P. and finer) for 
production or jobbing is the new Gleason 


No. 2 Hypoid Generator. Closer control of 


actual cutting is provided on this machine, 
thereby making possible faster cutting time 
and a superior tooth bearing, accurately 
located. In most cases generated gears 
can be completed from the solid in one 
operation. In addition, this ‘machine will 
produce curvic clutches and couplings and 


high reduction hypoid gears. 


Gleason No.7. 
Hypoid Cutter Sharpener 


Gleason No. 4 
Angular Bevel Tester 
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The main office at Frank- 
enmuth, Michigan, and 
Universal warehouses ot 
.89 Main Ansonia, 
Conn., and 5035 Sixth 
Ave., Kenosha, Wise., offer 
prompt delivery. 
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Facilities Available for Special Hardened and Ground Precision Parts Made to Customer Specifications 
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WA fia” \ 100% hardness 
: Beit STANDARD 
UNIVERSAL ENGINEERING 
3  RANKENMUTH 2. MICHIG 


MACHINE 


) PREPARED BY THE SENECA FALLS MACHINE CO. 


“THE Qo-owing PEOPLE” SENECA FALLS, NEW YORK 


— = «Combined Turning and Squaring 
Operations at Different 
BE TWO-SPEED Cutting Speeds Now Possible | 


VARIABLE- 
RATIO GEAR 


with Jo-swiry Automatically 
Controlled Two-Speed 


Headstock 


Left. View of two-speed, 
Variable-Ratio Gear Box 
with Belt Guards removed. 


Below. Tooling layout for 
electric motor shaft. 


OAL 


5/6 
| 


5 7e" al. 


3 3/4" CUT: 
3 7/16" 


| Problem: ‘To turn, face and undereut shoulders on elec- 
‘tric motor shafts, using cemented carbide tools for the 
turning operations and high speed steel tools for facing, 
grooving and chamfering operations which require a very 
smooth finish. Both operations to be made in one hand- 
ling with automatic spindle speed change between the 
turning and squaring operations. 


Solution: The Model “LR” Automatic Lo-swing Lathe 
selected for this job was equipped with a Two-Speed, 
Variable-Ratio, Gear Box shown in the illustration. The 
speed change from high to low and back to high again 
ina single machine cycle is controlled by two adjustable 
cams, mounted on the main cam shaft, which may be set 
to operate the multiple dise clutch at any time during 
the machine cycle. The ratio between the high and low 
speeds may be modified through pick-off gears to suit 
special conditions without removing or dismantling the 
gear box. 


The tooling layout shows the second of two operations on 


a 1%” diameter eleetric motor shaft. The shaft is held 
and driven, on a previously turned diameter, in an air- 
operated collet chuck which grips the shaft well in from 
the end, exposing only the part to be machined. This 
method reduces the shaft’s effective length and eliminates 
springing due to the rigid grip of the collet. The work is 
positively located from a previously finished shoulder, 
insuring accuracy of shoulder lengths. 


The shaft diameters are turned with sintered carbide 
tools mounted on the front carriage, cutting at a surface 
speed of 350 ft. per minute. The squaring and forming 
tools are mounted on the rear slide and operate at a sur- 
face speed of 70 ft. per minute, insuring a very high pol- 
ished surface on the shoulders and formed grooves. 
This combination assures high production, coupled with 
smoothly finished shoulders, both of which are very desir- 
able on electric motor shafts. 


Consult Seneca Falls engineers for assistance in solving 
your automatic turning problems. 


SENECA FALLS MACHINE CO., SENECA FALLS, N.Y. 


PRODUCTION COSTS ARE LOWER WITH 
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When “unimportant” jobs in a manufacturing 
Ai, 0%. un plant are regarded as of no significance, 
° A i: “a important operations can very well be seriously affected. 
That is why at Allied every job is 
important and is entrusted to capable hands. The 
“end result’’ is a product that has received 


a, : <* careful attention in every department—that in every way 
— reflects Precision, Experience, Dependability. 


ALLIED PRODUCTS CORPORATION 
DEPARTMENT 44 


4608 LAWTON AVENUE @¢ DETROIT 8, MICHIGAN 


HARDENED AND PRECISION GROUND PARTS ¢ STANDARD CAP SCREWS e SPECIAL COLD FORGED PARTS 
SHEET METAL DIES FROM THE LARGEST TO THE SMALLEST ¢ JIGS ¢ FIXTURES ¢ STEAM-HEATED PLASTIC 
MOLDS ¢ SPECIAL PRODUCTION TOOLS ¢ R-B INTERCHANGEABLE PUNCHES AND DIES e DIE MAKERS’ SUPPLIES 
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Locating close case studies 


Automatic drilling and tapping machines cut costs by locating 
operations accurately and increasing output per man-hour 


Dear Sir: 

Automatic drilling and tapping ma- 
chines locate operations to close toler- 
ances in production because: 

ll tools operate on the part in the 
same chucking. 
Bushings guide drills and reamers. 

Bushing plates pilot to the fixtures. 

Spindles are located to exact indica- 
tor readings. 

Automatic unvarying cycles make 
all parts uniform. 


Cost is low when output is high 
Notice how low the costs are: 15c for 


the cam with 56 operations; 2-3/10c for 
the brake cylinder with 11 operations. 


These costs include both man and ma- 
chine on this basis: (1) the current aver- 
age national wage rate, (2) 80% effi- 
ciency, and (3) the machine paid for 
after only 6000 hours, a fraction of its 
profitable life. No power or overhead. 

Cost is low when a Kingsbury does 
many operations each hour. Reduce 
output and naturally unit cost goes up. 
Sometimes this makes a Kingsbury un- 
economical. But if accurate location is 
a problem, it may still be the best solu- 
tion. That reminds us of a story. 


An expert is surprised 


A man who knew our machines saw us 
one day during the war. “I always 


Brake cylinder 
11 operations 2-3/o¢ 


1 


360 PARTS AN HOUR GROSS 


To locate every operation exactly, bushings 
_ every tool except the taps. A ball 
earing bushing guides the 1.422 core drill. 
Other bushings are plain. All bushin 
plates plug into the fixture or the part itself. 


* Ten units operate in turn on each part. 

he base supports 4 horizontal units, the 
central column 6 vertical units. Every tool 
18 in easy reach because the working area is 
not caged in. 


* Note the range of operations. A 1.422 
core drill (5 hp) and a .031 drill (14 hp) 
Operate in the same chucking. 


49 PARTS AN HOUR GROSS 


This is one of 10 Kingsburys that an automo- 
bile plant uses on related high production 
jobs to locate accurately peripheral holes 
inclined at a 40° angle to the surface. 


* Bushings in piloted plates guide 3 of the 
5 tools for each peripheral hole. The se- 

uence: end mill (guided), drill first step 
(guided), drill through, line ream (guided) 
and finish ream. Drilling in 2 steps main- 
tains required output by keeping the time 
cycle down. 


¢ Each part passes around the machine 4 
times. After the Ist, 2nd and 3rd passes, 
the operator rotates each fixture 90°. Each 
time around, 2 vertical units with 2-spindle 
auxiliary heads operate on two .203 holes, 
and 10 horizontal units operate on 2 adja- 
cent peripheral holes. Five horizontal units 
are 2214° left of the radial line, 5 are 224° 
right. 8s 


thought Kingsburys were high produc- 
tion machines.”’ 

“You are 98% right,”’ we said. 

‘*‘Well then, I just saw some of that 
other 2%,” he said. ‘‘An aircraft plant 
I just visited has a line of 11 Kingsburys. 
Only one machine was running at a 
time. Fellow would put one lot of cyl- 
inder heads through a machine, shut 
it off, take the truck load to the next 
machine and do the same thing there.”’ 

*“Locating to close tol -—,’’ we began. 

“Oh, sure, sure, sure,’”’ he said. ‘‘I 
realized that right off. After I looked 
at the job I would hate to do it any other 
way. Fellows there are tickled to death 
with their Kingsburys. Said they had 
several lines of them.” 

“Indeed they have,”’ we said. ‘Just 
ask us to figure a compound angle. We 
have done so many of these machines 
we are old hands at compound angles. 
But at first we had to have 10 engineers 
figure them. When 2 of them agreed 
we started with their figures and went 
on from there.” 

We admit this application is unusual. 
We even admit (reluctantly) that there 
are other ways to drill and tap to close 
tolerances in production. But we do 
feel that our proposals for this work 
merit your serious consideration. 


For many high production jobs 


Locating to close tolerances is an im- 
a advantage with a Kingsbury. 

ut low cost on high production work 
is still the main reason for using them. 
We can make efficient setups for many 
different jobs — simple or complex, 
with small or medium _ operations. 
(Note the brake cylinder with .031 drill 
and 1.422 core drill in the same chuck- 
ing.) Hereis why: We can choose from 
a complete line of standard drilling, tap- 
ping and indexing units and attach- 
ments. We have designed, built and 
tooled over 3,500 machines. It is our 
sole business. 

Can we make you a proposal for a 
tooled machine? Just send a print to 
our Mr. L. A. Carll. Tell him the oper- 
ations and hourly output you need. It 
is worth a few minutes to get the facts. 


Sincerely, 


Kingsbury Machine Tool Corp. 
60 Laurel St., Keene, N.H. 


P.S. Free bulletins showing 40 setups 
are yours for the asking. Please use 
your company letterhead. 


KINGSBURY 


AUTOMATIC DRILLING 
AND TAPPING MACHINES 
for Low-Cost High Production 
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Measuring the pitch 
diameter of a 1”-8 
National Form thread 
gage. This method 
is recommended by 
the Bureau of 
Standards. 


Van Keuren Measuring Wires are the ac- 
cepted standard equipment for making pitch 
diameter measurements of taps, thread gages, 
precision threaded parts, hobs, worms, splines 
and gears. Reputable manufacturers of ground 
taps and thread gages used for the pro- 
duction and acceptance of threaded holes 
and nuts use Van Keuren Measuring Wires. 
You will seldom find them in error if you, 
too, have Van Keuren Measuring Wires. 


CATALOG AND HANDBOOK 
NO. 34 


This 208 page volume 
represents 2 years of re- 
search sponsored by the Van 
Keuren Co. 


It presents for the first 
time in history a simple and 
exact method of measuring 
screws and worms with wires. 


It tells how to measure 
gears, splines and involute 
serrations. It is an accepted 
reference book for measuring 


problems and methods. Set No. 20 Thread Measuring Wires is a plant 
Copies are free upon requesr. necessity for maintaining taps and thread gages 
within their limits for wear and for proving the 
pitch diameter of screws and threaded parts. 
Price, High Speed Steel Wires....$ 95.00 
Price, Carboloy Wires............ 240.00 
Special wires from .002” to 2.000” diameter are 
made to any tolerance required. 


WALTHAM STREET, WATERTOWN, MASS. 


“Light Wave Equipment ¢ Light Wave Micrometers Gage Blocks « 
Taper Insert Plug Gages « Wire Type Plug Gages * Measuring Wires 
‘ol ¢ Thread Measuring Wires « Gear Measuring System * Shop Trian- 

gles * Carboloy Plug Gages Carboloy Measuring Wires 
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Precision stampings at 
Felt & Tarrant speed assembly 
of Comptometers 


tolerances of 0.0005" 
held on 65 holes 


DANLY 


produces 23,000 steel stampings per grind 


Here is a Danly Precision Die Set employed by Felt & 
Tarrant Mfg. Co. of Chicago to produce frame plates for 
Comptometers—high-speed adding-calculating machines. 


The die illustrated is mounted on a four-post Danly 
Standard Semi-Steel Precision Set. It trims, pierces, and 
notches 65 holes in .035 cold rolled strip steel. The work- 
piece is hand fed and positioned on dowel pins. A two-post 
stripper is used to prevent distortion. Production averages 
23,000 pieces between grinds. Typical of other stampings 
produced for Comptometers with Danly Die Sets, tolerance 
of .0005” on each hole is maintained which speeds assembly 
line work and permits complete interchangeability of parts. 

Here again is evidence of the inherent accuracy of Danly 
Precision Die Sets under actual press operating conditions. 
Built to precision tolerances (guide posts and bushings 
ground to limitsof.0002”’) they permit taking full advantage 
of the die maker’s precision, help you hold close tolerances 
and get longer tool life. 


Danly has a wide range of standard stock sizes available 


4 


PRECISION DIE SETS...STANDARD AND SPECIAL 


which can be quickly assembled and delivered to help you 
save time and money. 

Danly Engineering Service 

Consult our engineering department for helpful recommen- 
dations on die sets—large or small, standard or special— 
for any type of press operation. 


DANLY NATION-WIDE ~ ASSEMBLY 
SERVICE 


Danly offices in 10 key cities give im- 
mediate attention to your orders. 
Assembly plants (marked with stars) 
stock interchangeable parts for quick 
assembly and delivery of any stand- 


ard die set to your specifications. get 
+ Chicago 50, 2100 S. 52nd Ave. this 

*% Cleveland 14, 1550 E. 33rd St. 

* Dayton 2, 990 E. Monument Ave. prec 

* Detroit 16, 1549 Temple Ave. 


Grand Rapids, 113 Michigan Ave., 
bulletin 
Long Island City 1, 47-28 37th St. 


* 
Metal 
Illustrates how Danly Service on 


® Milwaukee 2,111 £. Wisconsin Ave. special die sets can save you 
® Philadelphia 44, 18 W/. Chelten Ave. 


time and money. 
% Rochester 4, 16 Commercial St. 


DANLY MACHINE SPECIALTIES, INC. 


2100 SOUTH 52ND AVENUE, CHICAGO 50, ILLINOIS 


MECHANICAL PRESSES AND PRESS EQUIPMENT 


usin 
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SOUTH BEND LATH 


TOOLS AND 
ATTACHMENTS 


SURFACE PLATE, ANGLE PLATE, V-BLOCKS 


D CENTER RESTS 


9” x 3’ Model A 12-speed Bench Lathe with 3 ph., 220 V., motor and switch, f. 0. b. factory — $335.45 


Here’s a lathe that cuts your machining costs on small precision parts. Its wide 
ranges of speeds, power feeds and thread cutting feeds provide versatility that 
meets the requirements of practically every job. Add to this versatility with the 
numerous job-simplifying attachments and the scope of its work is even greater. 
This enables you to better match the lathe to your jobs. It results in faster opera- 
tions, greater accuracy, quicker set-ups, lower tooling- 
up costs, and the release of heavier machines for 
heavier work. Write for catalog or call our distribu- 
tor whose name and address are listed under ‘‘Ma- 
chine Tools” in your classified telephone directory. 


STANDARD 


AA 


CENTERS AND DRILL PADS 


EXTERNAL GRINDER COOLANT PUMP MILLING ATTACHMENT UNIVERSAL TOOL BLOCK 


SOUTH BEND LATHE WORKS 14” BENCH DRILL PRESS with 3 


ph. motor, switch and $ 50 > 
Building Better Tools Since 1906 * 424 E. MADISON STREET, SOUTH BEND 22, INDIANA chuck — f.o.b. factory 130 ; 
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SQUARE TURRET TOOL BLOCK } 
SAFETY 
ADJUSTABLE COLLET BUSHING CHUCK BALL BEARING LIVE CENTER 
SOUT 


Here is the result of Reliance engineering 
applied to the problem of protecting motors that 
operate in either corrosive or explosive atmos- 
pheres. Frame and fan covers, fan, conduit box 
and end brackets are all made of selected corrosion- 
resisting materials. In addition, many extra steps 


OFFER MAXIMUM PROTECTION! are taken to achieve maximum protection, such as 
| ' e coating screws, counterboring screw holes and 
| FOR CORROSIVE ATMOSPHERES fitting-up with special compounds, 
| The Totally-Enclosed Fan Cooled 


A-c. Motor for Applications where 


Reliance Precision-Built Motors offer you the right 


motor for any application. For further information 
about this explosion-proof, corrosion-resisting mo- 


tor, write for Bulletin C-130. 
FOR ATMOSPHERES CONTAINING 
HAZARDOUS GAS OR 


INFLAMMABLE LIQUIDS 


Underwriters’ Class 1,Group D 
Explosion-Proof A-C. Motor 


LN in Principal Cities 


Sales Representatives 4 


1077 IVANHOE ROAD «+ CLEVELAND 10, OHIO 


4 
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HYDRAULIC PRESSES - ROLLING MILLS - PUMPS 

ACCUMULATORS - DIE CASTING MACHI 
568-570 LEXINGTON AVENUE 


FRANCISCO 


312—MACHINERY, February, 1949 


r 
| 
= 


rings permit changeover 
centerless grinding savings 


The Acme No. 3 Steelstrapper uses 23 Waldes Truarc Retaining 
Rings to position and hold shafts against frequent heavy pressure. 


“The use of Truarc Retaining Rings permits 
centerless grinding of pins instead of plunge- 
grinding. This eliminates the problem of taper 
and reduces the required tensional tolerances of 
these parts,” reports Acme Steel Company of 
Chicago. “Furthermore, use of Truarc rings gives 
the Steelstrapper smoother lines by eliminating 
unsightly projections. This results in a more 
streamlined housing, a definite sales advantage.” 

Making repairs is much easier too, because 


Truarce simplifies assembly and disassembly. 
Truarc rings are precision engineered, may be 
used over.and over again, remain always circu- 
lar to give a never-failing grip. Wherever you 
use machined shoulders, nuts, bolts, snap rings, 
cotter pins—there’s a Truarc ring that does a 
better job of holding parts together. Truarc cuts 
costs, adds sales advantages. Waldes Truarc 
engineers will be glad to show how Truarc can 
help you. Send us your problem. 


@ Send for new Truarc booklet, 
“New Development In Retaining Rings” 


: W A L D E & Waldes Kohinoor, Inc., 47-10 Austel Place “2 H 
» Long Island City 1, N.Y. 
Please send booklet, ‘New Development In Retaining | 
Rings” to 

Name 

. J REG. U. S. PAT. OFF. | Company I 
RETAINING RINGS Business 

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | City ees ii | 
WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. S, PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND. Gee 
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TWO FLANGES STRADDLE-FACED 
AND TURNED ....1.2 MINUTES. 


FLOOR-TO-FLOOR! 


Write for Catalogs No. 
634 and 635, illustrate 
ing and describing 2-A 
and 3-A Duomatics for 
small or large work. 


Lodge & Shipley Duo- 
matic (automatic) Lathes are 


equipped with dual tool carriages, front 


and rear, which operate simultaneously. 
Doubling the Duomatic’s already 
doubled versatility, Lodge & Shipley 
Engineers added another pair of tool 
carriages to this lathe . . . obtaining 
even greater productivity. 


At each end of a rough axle housing 
which is driven from a center fixture, 
three tools take three cuts at one time, 
completely turning and facing two 
flanges. Cycle time, from start to stop, 


is just 42 seconds; loading and unload- 
ing takes 30 seconds more .. . a total 
of 1.2 minutes. 


For an amazingly wide range of repeti- 
tive work, the standard Duomatic 
offers automatic machining to close 
limits, even with an unskilled operator. 
Change-over from job to job is quick 
... does not involve costly cam set-ups. 
A Lodge & Shipley Engineer will gladly 
demonstrate how a Duomatic can “take 
over” on your lathe work, save money 
by the minute. 


THE lodge is Ghip 


MACHINE TOOL DIVISION e 3055 COLERAIN 


SPECIAL PRODUCTS DIVISION 


CINCINNATI 
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In the past several years many Metal Working Plants have 
ANNUALLY SAVED THOUSANDS OF DOLLARS IN OPERATING COSTS 
by installing up to date methods and equipment to filter 
and handle the oils and coolants used in metal working 


operations. Clean oil engineering reduced their costs. 


Are you overlooking an opportunity to substantially lower 
costs in some departments of your plant? Can you afford 
NOT TO SAVE these thousands of dollars which up to date 

Honan-Crane oil and coolant filtering and handling equip- 


ment offers you in reducing operating costs? 
To answer these questions you need facts. 


Write today and a Honan-Crane sales engineer will call 
with complete and proven facts. How much you can save = 
how to do it. Address your request to 112 Wabash 


Avenue, Honan-Crane Corporation, Lebanon, Indiana 


HONAN-.CRAWNE CQO JRATION 


HOUDAILLE-HERSHEY RATION 


«it 
OIL ENGINEERING 
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OUTDOOR FURNITURE 
MAKERS 


Can Relax and 
Rest Easy 


.. when their costs are fastened down... and sales 
speeded up... by AMERICAN PHILLIPS SCREWS 


Assembly costs are controlled ... fixed and 


held as much as 50% lower than you ever saw them before ... when old-fashioned slotted 
screws are replaced by modern, power-driven American Phillips Screws, the only 
screws with the crossed, cornerless recess. Production and product-quality go up as 
worker-fatigue goes down. And profits flourish as rejects and spoilage all but vanish. 


Customers don’t like bungled fastenings with 


sia a out ugly, marred surfaces and broken screw-heads that snag clothes. And that’s exactly 
DRIVER CAN'T SLIP why they do like American Phillips-fastened products ... because every fastening is 
WINGERS TAPERED RECESS cleanly made and attractive to look at, with never a burred head to spoil sales-appeal. 


So fasten your product with American Phillips Screws... and help yourself to double profits. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


PHILLIPS 


Monel, Everdur (sili- 
con bronze) 


\ 
. 
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BAUSH Cam- 


W-E=R- IV 


Self-Contained —Dependable Efficient 


These Baush Power Units-are adaptable for Designed for utility in different constructions, 
drilling, reaming, countersinking, boring or such as Vertical, Horizontal or Angular in- 
counter boring, and the No. 5 Electric Unit is _stallations, these Units are built for rugged 
also adaptable for tapping. and continuous production. 


A phone call — wire or letter will bring you complete engineering data. 


BAUSH CAM FEED POWER UNIT . . . Unexcelled for 
simplicity on production work. Complete operating cycle 
controlled by one revolution of cylinder cam through 
limit switch. Overload clutch prevents damage in event of 
tool breakage. Fixed center multi-spindle head can 
be attached to flange mounting. Desired tool 
speed secured by interchanging pick-off gears. 

Spindle Speeds: ............ 150 to 1250 R. P.M. 


Motor: . . Model #1—Upto3 hp: Model #2—up to hp. 


BAUSH HYDRAULIC FEED POWER UNIT... 

Has self-contained hydraulic system— hardened and 
ground steel ways — large flange for mounting drill heads. 
Spindle speeds easily changed by pick-off gears. 

Rapid traverse — dwell or jump feed obtainable if desired. 


Spindle Speeds: ........... 170 to 930 R.P.M. 
Variable Feed Rates From 1/2” to 20” /min. 

12” Standard, 18” or 24” 
Motor: . Model #20—up to 71/2 hp: Model #30—up to 15 hp. 


BAUSH #5 ELECTRIC LEAD SCREW 
POWER UNIT... . 

This Unit is of center feed construc- 
tion insuring more accurate drilled 
holes and is readily adapted for bor- 
ing and facing as well as tapping. 


Supplied with single or multi-spindle fixed center heads, 
these units incorporate many outstanding features: 


Traverse speeds of 120” — 150” per min. through 
2 hp disc brake rapid traverse motor. 


Spindle Speeds of 145 — 1650 R.P.M. 


A Cc | N E TO L Cc Feed Rates easily controlled through pick-off gears. 


Spindle drive motors can be furnished in either 3, 
SPRINGFIELD 7, MASSACHUSETTS S or fa hp. Baeiet From 12” up to 30” as required. 
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CROSS BORES 


ROUGH BORE: 
PRECISION BORE 
LEAD SCREW TAP 


A Prominent Manufacturer of Axles greatly increased production, practically elimi- 
nated Axle tear down after assembly and lowered costs with these SIMPLEX 3-way 
Precision Boring Machines. A four-position indexing fixture permits loading on Station 
No. 1; Rough Boring Cross Bores on Station No. 2; Precision Boring Cross Bores, 
Pinion Bore and Feed Out Facing Pinion Bore on Station No. 3; Lead Screw Taping 
of Cross Bores on Station No. 4. A Production of 40 Carriers per Hour has been 
achieved on this large Truck type differential Carrier. Smaller Car Carriers would 
permit considerably higher production rates. 


PRECISION BORING MACHINES 
yn SIMPLEX MACHINE TOOL DIVISION 


STOKERUNIT CORPORATION 
4526 WEST MITCHELL STREET 


MILWAUKEE, WISCONSIN 
PRECISION BORING MACHINES + — PLANER TYPE MILLING MACHINES + — SPECIAL MACHINE TOOLS — 
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THE SPOT WHERE Precision Pays Off 


Write for your per- 
sonal copy of Cata- 
log A-50...60 pages 
of exceptional tool 
values...yours for 
the asking. 


OPEN END, BOX, ADJUSTABLE AND RATCHET WRENCHES; DETACHABLE SOCKETS 
AND SETS; IMPACT SOCKETS; TOOL HOLDERS; LATHE DOGS; “‘C’’ CLAMPS; CHAIN 
PIPE TONGS AND VISES; FLANGE JACKS; PLIERS; SCREWDRIVERS; PUNCHES 
AND CHISELS; SOFT FACED “NUPLAFLEX” TIPPED HAMMERS; HOIST HOOKS; EYE 
BOLTS; ROD ENDS; CRANK AND BALANCE HANDLES; THUMB SCREWS AND NUTS. 


H. WILLIAMS & CO., BUFFALO 7, 
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Powers and Roots of pivesher 
Circumferenecs and Areas of 
Circles and Spheres 

Squares and Polygons 

Prime Numbers and Factors 
Transposition of Formulas 
Ratio and Proportion 
Percentage 


Alligation 
Arithmetical and Geometrical 

Progressions 
Positive oud Negative Numbers 
Preferred Numbers 
Equations 
The Slide-rule 
Logarithms 
Hyperbolic Logarithms 
Calculation of Plane Figures 
Calculation of Solids 
Pappus or Guidinus Rules 
Contents of Cylindrical Tank 

at any Level 

Circles and Equivalent Squares 
Solution of Triangles 
Natural Trigonometric Functions 
Logarithms of Trigonometrical 

Functions 
Geometrical Proposi 
Signs, 


Standards for Drawing 


Mechanical Powers 
Center of Gravity 
Moments of Inertia 
Motion, Force and Work 
Radius of Gyration 
Centrifugal Force 
Flywheels 

Radians 

Factors of Safety 


tions and Problems 


1 
Standard Engineering 


Methods of Indicating Surface Finish 
Composition and Resolution of Forces 


136 Main Subjects Covered in MACHINERY’S Handbook 


Strength of Metals and Other 
mmon Materi 

Moments of Inertia Tables 

Puuch aud Siueat Frames 

Section Moduli and Moments of Inertia 

Properties of Shafts, Standard Pipe, 
and Structural Shapes 

Beam Formulas 

Structural Timbers 

Strength of Columns 

Strength of Flat Plates 

Strength of Cylinders 


Screw Thread Systems 
Measuring Screw Threads 
and Tolerances 
for Plain Fits 
Standard Allowances and Tolerances 
for Screw Threads 
Measuring Tapers and Angles 


Knurls and Knurling 

Jigs and Fixtures 
Grinding, Polishing 
Standard Grinding Wheels 
Laps and Lapping 

Cutting Speeds and Feeds 
Tool Grinding 

Rules and Constants for Setting Sine-bars Cutting Fluids 

American Standard Gages Iron and Steel Manufacture 
Tapping and Thread Cutting Tool and Structural Steels 
Change Gear Ratios Hardness Testing 

Thread Milling Castings—Die-casting 


Riveting and Riveted Joints * Thread Grin Forging—Welding 
Wire and Sheet-Metal Gages Thread Rolling Soldering, Brazing 
Wire k ~~ i Change Gears‘ for Helical Milling Heat-treatment of Steel 


Spring 


Des 
Strength of "Shafting 


Dividing or Indexing 


Compositions of Alloys 
Taps and Threading Dies 


Coloring Metals 


Frict Milling Cutters Weights of Materials 
ey "of Plain Bearings Cutter Grinding eat 

Standard Ball and Roller Bearings Reamers—Twist Drills Properties of Air 
Lubricants Counterbores—Boring B. Hydraulics 

Keys and Keyways Standard Tool Shanks and d Toolposts Pipe and Pipe Fittings 
Clutches and Couplings Forming Tools Lutes and Cements 


iction Brakes 
Cams and Cam Design 
Cam Milling 
Spur Gearing 
Bevel, Spiral Bevel and Hypoid Gearing 


Punches and Dies 
Broaches and Broaching 


‘iles 
Steels for Tools 
Standard Tapers 


Standards for Electric Motors 
Motor Characteristics 

Motor Drives for Machine Tovls 
Manufacturing Plant Appraisa! 
Weights and Measures 


Worm- -gearing 
Helical Gearing 


Herringbone Gears 

Rae or Planetary Gearing 
Gear Measurement 

Ratchet Gearing 


Belts 


V-Belt Drives 
Pulley and Gearing Speeds 


Rope 


Chain Transmissions 


Crane 
tand 


and Pulleys 


Transmissions 


Chain and Hooks 
ard Bolts and Nuts 
ard Machine and Cap-screws 


tand 


ard Set-screws 


Stand 
\ 


Vood 


Screws, Nails, Spikes 


“Bible” of the Mechanical 

Industries—Used Throughout 
the World by Designers and 
Builders of Everything Mechanical 


HANDBOOK 


Do you create, on paper, machines or mechanical devices of any kind? Or, is your job in 
the shop where the blueprinted design is actually constructed? In either case, you know 
that both design and construction must conform more or less to certain established 
standards and practices. MACHINERY’'S HANDBOOK contains this fundamental infor- 
mation. And when you own the 13th Edition you will have this great reference book in 
the most complete and useful edition ever published. This Handbook includes all the 
valuable features of earlier editions, with the most recent machine-designing and 
machine-shop data available—1911 pages, 96 pages more than the 12th Edition and 
319 pages more than the 9th Edition, to cover important new developments. 


1911 Pages 
1367 Illustrations 


ORDER FORM | 


THE INDUSTRIAL PRESS 
148 Lafayette Street, New York 13, N. Y. 


Send me the 13th Edition of MACHINERY’S HANDBOOK, for which I enclose 
$7 in check or money order. Canadian or overseas postage, 55¢. 
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GRINDER. 


PRECISION GRINDS SMALL PART 
| | 


High speed production on close tolerance 
small parts grinding is easily achieved with 
this versatile No. 905 Besly. It’s a proved 
design with new and unique features that 
speed up output. Grinds wet or dry—as fast 
as it can be loaded: 2400 pieces per hour 
manually, 5000 or more with feeder attach- 
ment depending on material and area to be 
ground. 


In addition to coil spring ends, carbon 
brushes, ceramics and plastics, the “905” 
handles a large variety of small steel, alum- 
inum, copper, brass, gray iron and other 
parts — fed manually, by magazine or by 
bopper. 

The "905" may answer your many problems 
of stabilizing production costs. Why not dis- 
cuss the possibilities with a Besly engineer? 


© Quickly Convertible from one job 
to another by easy replacement of 
one feed wheel. 

© Faster Loading is attained by hori- 

zontal feed wheel. Unloads auto- 

matically by gravity. 

Designed Especially for small parts 

grinding — four times as fast as 

previous methods. 

* Saves Money: supplies the need for 
an intermediate size machine. 


TITAN WHEELS 


Write for this free book- 
let which offers helpful 
facts on abrasive wheels 
. . . It contains valuable 
data on grinding wheels 
and abrasives. Learn how 
Besly-Titan Steelbacs cut 
“down time” and boost 
output. 


SPECIFICATIONS 


Double vertical spindle type. May be 
equipped to grind wet or dry. Choice of 
15”, 16” or 18” diameter abrasive discs. 
Motors: 3 H.P., 1750 RPM. Overall 
length: 41%”. Overall width: 417%”. 
Height: 66”. 


Maybe GRINDING is the Better Way .. . 
Better Check with 


BESLY 


CHARLES | H. BESLY & COMPANY « 118-124 North Clinton Street, Chicago 6, illinois 


Factory: Beloit, Wisconsin 
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/AL."HOLDS LIKE A 
VISE. SAVES SPACE 
AND 


PROTRUDING 
HEAD OR NUT” 


THERE’S ALWAYS 


NEW 


The Allenut* is the precision counterpart of Allen 
Hex-Socket Cap Screws. A “‘ready-made” threaded 
hole, one end tapped to a Class 3 fit, the opposite end 
with a double hex socket for wrenching. Greater 
holding power, easier assembly, more compact design, 
all are made possible by the new Allenut*, now 
available from No. 4 to 1”, NC or NF threads. Here’s 
another instance to prove that the Allen distributor 
is the man to see first for the answer to a precision 
fastening problem. For technical information, write 
the factory direct. 


Popular sizes of Allen Hex-Socket 
Cap and Set Screws now standard 
and available in stainless steel from 
distributors’ stock. New methods, 
new alloys, new designs are con- 
stantly being investigated, and the 
best put to use to make every 
Allen socket screw, dowel pin and 
pipe plug the best money can buy. 


*Patent applied for 


WARN ING 
Allen- TYPE screws arent 
necessarily A Allen- 

sure to get genvine 


the black and silver box. 
in 


Hartford ; 2 U.S.A. 


NEW YORK, CLEVELAND, DETROIT, CHICAGO, tos ANGELES 


Lightweight Champ: The new Tray-Top line of light 
duty geared head engine lathes (10”, 12'/”, 15”, and 
18” swing sizes) offers many “high price” lathe features 
at truly low cost: 12 spindle speeds, selected by color- 
coded dial; 48 thread and feed changes; exceptionally 
large spindles; anti-friction bearings, double-walled 
apron; totally enclosed quick change gear box; many 
others. Distance between centers from 18” to 60”, 


PAY LESS 


All This-And Gap, Too: 15” and 18” Tray-Tops fur- 
nished with gap, give you 22” and 25” swings over gap. 
Carriage has short wings on headstock end for maxi- 
mum approach of tool; wings on tailstock are extended 
for maximum rigidity and adequate bearing surface on 
bed. Like regular Tray-Top, distance between centers 
from 18” to 60”, in increments of 6”. All furnished with 
regular lathe attachments and accessories. 


the best buy in its class 


cintilathe 


CINCINNATI LATHE if TOOL CO. 


CINCINNATI 9, OHIO 


i 
I 
I 
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Abrasive Carbide Fin- 
isher grinds tungsten 

carbide to less than 2 
| millionths of an inch 

root-mean-square rough- 
ness. Metal and abras- 
ive particles which would 
damage work surface are 
removed from recircu- 
lating coolant by Cuno 


MICRO-KLEAN Filter. 


Cartridges... Filters... for all jobs 


Cuno MICRO-KLEAN filters 
come in densities of 25 and 10 


' microns . . . capacities from 
Handles wide range of fluids a few to 850 gpm . . . connec- 

a, 7 tions from 3% in. IPS to 6 in. 

In another application at Teaneck Chem- flanged . . . single or multiple 


ical Co., Cuno MICRO-KLEAN with 
25-micron cartridge handles 1-2 gpm of 

very viscous photographic chemical 
) solution at 65 psi. 


cartridges to handle full flow. 
MICRO-KLEAN cartridges 
fit other makes; special lengths 
available for built-in installa-: 
tions. 


@ Making the broadest line’ 
of fluid filters, Cuno is your 
best source for unbiased rec- 
ommendations on any fluid 
filtration problem. 


Cuts cartridge replacement in half 


Exclusive fibre construction 
of Cuno MICRO-KLEAN 
permits smaller particles to 
penetrate to varying depths. 
No surface-loading —graded- 
density-in-depth increases 
dirt capacity — doubles cart- 


Send Coupon for 
--FREE Cartridge! 


ridge life. Resinous impregna- : | 
tion and polymerization bonds | CUNO ENGINEERING CORPORATION l 
each fibre in position to pre- I 132 South Vine St., Meriden, Conn. | 
vent channeling, rupturing, | | 
shrinking and distortion. information on Cuno MICRO-KLEAN for services 
Lubricating Oil Compressed Air ! 
Hydraulic Oil Fuel Oil 
\\| ] O Water and Water Solutions O Acids | 
I 0 Send free cartridge for installation in (filter make) I 
REMOVES MORE SIZES OF SOLIDS FROM MORE TYPES OF FLUIDS! — l 
1 PLEASE ATTACH COUPON TO YOUR BUSINESS LETTERHEAD { 


Micronic... Disc-Type. . . Wire-Wound. . . Fabric Filter 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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MACHINERY, February, 1949—323 


@ Production jumped from 500 to 1500 
parts per hour when a 6-ton MULTIPRESS 
and its Denison HydrOILic Index Table 
were recently installed at The Pivot 
Manufacturing Company of Detroit, 
Michigan. The job consists of broaching 
¥%-inch splines on shafts used to regulate 
quarter windows of automobiles. 

The operator simply places the shafts 
in the fixtures of the six-station MULTI- 
PRESS Index Table as they pass the load- 
ing station. The parts are then indexed 
automatically to the ram station, where 
the press ram forces the shaft through 
the broaching tool. At the station just 
beyond the ram, the finished parts are 


MULTIPRESS offers quiet, oil-smooth accuracy 
of power in 1, 4, 6, 8, and 25-ton ——— 
with manual and automatic controls for al- 
most any type of ram action. The HydrOILic 
Index Table is only one of many standard 
MULTIPRESS attachments, tooling accessories 
and automatic feed devices that adapt the 
basic MULTIPRESS to hundreds of needs. 
Scores of case-history reports on various appli- 
cations similar to this one are on file—your 
production may be improved the MULTIPRESS 
way, too. Write for details. 


% REG. U. S. PAT. OFF. 
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pushed up from the broaching die by a 
cam within the index table housing, while 
an air-blast cleans the broaching die and 
the part. 

This MULTIPRESS equipment reduced 
the operator’s work to an easy loading- 
and-unloading operation. Its uniform 
oil-hydraulic pressure greatly reduced 
reject losses, which had been excessive. 
Also, by ejecting the broached shafts 
back out of the die, instead of pushing 
them on through as before, MULTIPRESS 
makes it possible to weld the cross mem- 
bers to the shafts before broaching. This 
ended the previous distortion of finished 
shafts during welding of cross members. 
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WITH SPRINGFIELD HYDRAULIC REPRODUCER 


Now you can secure accurate three dimensional contour reproductions with the completely 
hydraulic, super-sensitive Springfield Reproducer on Springfield Geared Head Lathes. Reproduces 
internal, external, and face contours using a master, a template or the piece itself. Holds 
reproduction to extreme limits of accuracy. 

Its usefulness and versatility are remarkable —it will trace a compound curve, follow the flats 
of o square milk bottle, profile and write simultaneously, bring out every detail of the most 
) intricate design, turn a straight, smooth taper on a bar, cut a perfect spiral or a large cam and 
perform many similar money-saving, time-saving jobs that come up constantly. 

Write today for catalog and complete information. We will gladly demonstrate on your work 
to show what the Springfield Reproducer will do. 


Just two examples from many of the accurate reproduc- 

tions from Springfield Reproducers. Letters and figures 

reproduced from the master; intricate designs repro- 
duced on flat surfaces. 


THE SPRINGFIELP) MACHINE TOOL COMPANY 


SPRINGFIELD, OHIO, S. A. 
GENERAL DISTRIBUTORS: BRYANT MACHINERY & ENGINEERING COMPANY, 400 WEST MADISON ST., CHICAGO 6 
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For 


SPINDLE RIGIDITY 


- Fay Automatic Lathe 
built by Jones & Lamson Machine Co. 


SSsy 


LR 


FAY LATHES 


Heavy-duty machines with 
SKF Spindle Bearings have 
greater spindle rigidity assuring 
faster, deeper and smoother cut- 
ting. The use of these bearings 
insures repetitive accuracy 
and uniformity of finished 
work; predominant radial 
and thrust loads are ab- 
sorbed by separate bear- 
ings for maximum rigidity, 
and, because of the low 
friction torque of SKE 


Send for new 60-page 
Catalog No. 272-A 


Spindle Bearings, the spindle 
can operate through a wide 
range of speeds without requiring 
bearing adjustment. 


The initial cost of the SKF 
Spindle Design may be 
a little more than other 
designs, but, on the basis 
of performance, it’s worth 
more. 


INDUSTRIES, INC. 
PHILADELPHIA 32, PENNA. 


BALL & ROLLER BEARINGS 
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"less than 1% scrap! 


Things to “pop” when a prominent mid- 
western stamping company installed a 750-ton H-P-M deep 
drawing press. Here’s their story on the production of 
automotive oil pans. 


—350 oil pans per hour! 
—Scrap loss was cut from 32 to less than 1%! 


—Drawing operations were reduced on one job from 2 to i! 


This H-P-M press owner is also “going to town” on many 
new production opportunities opened up by this versatile 
H-P-M hydraulic! A typical job is a tank drawn from 4” 
thick steel stock. 


This is not the only plant where H-P-M hydraulics have 
done a real job. H-P-M’s constant drawing speed... 
smooth, fast operation . . . shockless reversal . . . positive 
overload protection . . . quick die set-up make it possible to 
put your toughest metal working jobs in the profit column. 
Call in a nearby H-P-M engineer to analyze your specific 
parts production. We may be able to save you real money! 
There’s no obligation. Write today! 


THE HYDRAULIC PRESS MFG. COMPANY 
1042 Marion Road Mount Gilead, Ohio, U. S. A. 


All- Hydraslic Self-Contained 


HYDRAULIC 


Lt 6 


O° 


Write for your free copy of 
TOOL & DIE JOURNAL'S informa- 
tive article, Hydraulic Presses” 


PRESSES 


Since 1877 a 
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MACHINERY’S HANDBOOK 


World-renowned book for mechanical engineers, machine 
designers, toolmakers, and machinists. Contains engineering 
and manufacturing standards, machine shop data, rules, 
formulas, and general information for designers and build- 
ers of everything mechanical. Thirteenth Edition, 1911 
pages, 1367 illustrations. Price, $7.00. 


A companion book for users of MACHINERY’S Hand- 
book, showing how to get the most out of your Handbook. 
Contains numerous examples with solutions and test ques- 
tions indicating typical applications of Handbook matter. 
203 pages, 63 illustrations, 500 problems, practice exercises, 
test questions and answers. Price, $1.25. 


In two volumes, covering both elementary and advanced 
machine shop practice for shop courses, technical schools, 
and self instruction. Packed with practical information. 
1124 pages, 572 illustrations. Volume | includes a series 
of simplified blueprint reading charts in color. Complete 
two-volume course, $6.00; either volume separately, $4. 


MACHINE TOOLS AT WORK 


Selected shop operations illustrating applications of all classes | 
of modern machine tools. Contains 544 pages and 434 close- 
up action photographs illustrating outstanding jobs from all 
types of shops. This book is equivalent to a mechanical sight- 
seeing tour thru the best shops in the United States. Price, $4. 


ENGINEERING ENCYCLOPEDIA 


A general engineering reference book and mechanical diction- 
ary combined. Contains essential facts about 4500 standard 
and special engineering subjects. The two volumes contain 
1431 pages of concise treatises and informative definitions of 
engineering and mechanical terms. 206 illustrations. Price, $8. 


A book for die designers and diemakers, containing 956 pages 
of actual examples of approved die construction, including 
all types of blanking, forming or drawing dies for sheet metal 
parts. The information throughout was obtained from die 
specialists. 590 die drawings included. Price, $6.00. 


A two-volume encyclopedia for designers and inventors. 
Features exceptionally ingenious mechanical movements 
such as are used on various types of automatic machines or 
other mechanical devices. Total number of pages, 1074; 
total number of illustrations, 603. Price of both volumes 


$8.00; either volume, $5.00. 
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GEAR DESIGN SIMPLIFIED 


Book of working rules and formulas covering the design 
of various types of gears. It contains 110 gear-problem 
charts with 201 drawings illustrating all kinds of gear- 
designing problems and includes a lot of information re- 
quired in the shop. Worked-out examples show how rules 
or formulas are actually applied. Price, $3.00. 


14,000 GEAR RATIOS 


Tabulated ratios presented in both common fractional and 
decimal forms and in four differently arranged sections to 
facilitate the solution of all classes of gear-ratio problems. 
Typical examples show how the tables are applied. Con- 
tains 14,000 two-gear and millions of possible four-gear 
combinations. 404 pages. Price, $5.00. 


In three sections: I, Mathematical Tables applicable to gear 
design; II, Design of Spur and Internal Gears; III, Design 
of Helical and Spiral Gears. Formulas throughout are 
accompanied by practical examples worked out in detail. 
Price of three sections, $7.00; any one section, $2.50. 


Deals with the principles underlying the development of 
various classes of jigs and work-holding fixtures, and con- 
tains illustrations of many of the most ingenious designs 
used in modern shops. Shows numerous types of jigs for 
drilling, boring, planing and milling, etc. 382 pages, 297 
illustrations. Price, $3.00. 


Treatise on the drawing of machine details, including the 
making of different classes of drawings; dimensioning, 
reading, and checking of working drawings, with addi- 
tional information on numbering and filing systems for 
drawings, and general drafting-room practice. 342 pages, 


179 illustrations. Price, $3.00. 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N. Y. 


Send me, postpaid, the following books, or book. I enclose (1) payment in full. (2) or a first payment of one-third 
the total amount due, balance payable in monthly installments. | have the right to return any book within 5 days and money 
will be refunded. (Please add 50¢ per volume for Canadian or overseas postage—except Use of Handbook, 9/¢. Overseas 
orders should be accompanied by full remittance.) 


BOOK TITLE 


(PLEASE PRINT NAME AND ADDRESS) 

Check whether books are to be sent to [] home or [] firm address. 

*This additional information is requested for our private records. M-2/49 
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MAJOR PRESS 
BRAKE 


v Punches 91 holes in 1 handling 
v¥ Reduces punching operations 60% 


Designed and built for gang punching 
operations, the Verson Major Press Brake 
illustrated above has made possible tre- 
mendous savings in time and material 
handling for a manufacturer of harvesting 
combines and allied equipment. The part 
produced in this machine is an 8’ 4” long 
angle bar 2” x 2”, ¥” thick which requires 
91 %” holes. With the aid of air cylinders 
to straighten and clamp the piece (see 
close-up of die above) the Verson Brake 
punches all 91 holes in one handling. This 


v Cuts production time by 7 


compares with 10 to 12 operations previ- 


ously required . . . time per piece is cut to 
Ys of previous requirements. 

And this is not an isolated case, either 
— it is typical of how scores of manu- 
facturers using modern equipment and 
materials, engineered by Verson, have 
slashed production costs. Whatever your 
metal forming or punching problem we'd 
like the opportunity to show you how 
Verson can speed your production and 
cut costs. Write today! 


cc ¢ 


SKETCH OF THE FINISHED JOB DESCRIBED ABOVE . 


VERSON ALLSTEEL PRESS COMPANY 


9309 South Kenwood Avenue, Chicago 19, Illinois Holmes Street and Ledbetter Drive, Dallas 8, Texas 


A VERSON PRESS FOR EVERY JOB FROM 60 TONS UP! 


DRAWING PRESSES 
DIE CUSHIONS 


BLANKING PRESSES ° FORGING PRESSES ° 


PRESS BRAKES DIES 


HYDRAULIC PRESSES 
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MEET SOARING PRODUCTION COSTS 


AIR - OPERATED 

ELECTRICALLY CONTROLLED 
DRILLING , TAPPING AND THREADING 
MACHINES 


¢ Snow Full Universal Air 
Operated Electrically 
Controlled Tapping 
Machines. 4 sizes cover 
| a range from #0 to 

¥%," in mild steel. 


e Today’s severe competition will be worse 
tomorrow. It cannot be met with 
yesterday’s machine tools. The new Snow 
Full Universal Air-operated, Electrically 
Controlled Drillers, Tappers and Threaders 
are the answer for maximum production 
of small parts. eTypical of advanced 
design and amazing performance is the 
Snow Full Universal Drilling Machine 
(bottom left). Drill sets its own rate of feed 
for increased output and greater tool 
economy. In thousands of installations 
it has demonstrated capacities of 6000 
ee ma pieces per hour. Numerous types of 
a Snow air-operated indexing and clamping 
fixtures and jigs are available for instant 
synchronizing to the machines. Our 
engineers will gladly study your parts 
and blue prints and submit highly 
profitable suggestions. Send for data 
on all these Snow machines. 


¢ Snow Full Universal Air 
Operated Electrically 
Controlled Threading 
Machines. 2 sizes cover 
a range from #3 to 1” 
in mild steel. 


¢ Snow Full Universal Air 
Operated Electrically 
Controlled Drilling 
Machines. 2 sizes cover 
a range from #60 to 
%" in mild steel. 


SNOW MANUFACTURING COMPANY 441 EASTERN AVE., BELLWOOD, ILL. (SUBURB OF CHICAGO) 
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Ferracute Presses “never wear out.” You can figure on 
lower maintenance on every set of dies you buy in the 
next 50 years. Choose economical, low - maintenance 
Ferracute Inclinables for your utility press line-up. For 
cutting, punching, blanking, stamping, shallow drawing 
and forming. Models from 5 to 150 tons. 

@ Write for full specifications and information. 


Check these additional features 
that will lower your costs: 


@ Ferracute low-maintenance clutch. 

@ Adjustable ground gibs and ram. 

@ Ample shut height. 

@ Safety flywheels. 

© Quick application of standard roll feeds. 
* 


Back shaft equipped with roller 
bearings on larger presses. 


@ Bronze bushed. 
@ Air ram balance can be applied easily. 


@ Quick, easy change-over from single 
stroke to continuous operation. 


@ Immediate or very prompt delivery. 


FERRACUTE MACHINE CO., Bridgeton, N. J., U.S.A. 
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LOW RAKE 


Built in all sizes for cutting thick- 
nesses of 12 gauge to 1% inch and 
lengths up to 18 feet. 


LESS 


TWl ST Excessive bending during cutting is the major cause of twist in pieces 
sheared. There is a direct relation between bending and the rake or shear. 
angle of the upper knife. A high rake bends a piece MORE than a low rake 
because a SHORTER section of the stock is under pressure during cutting. 


CAMBER 


Departure of the edges of a strip from a straight line is called camber. 


An important factor in causing camber is high rake which tends to 


rotate a sheet during cutting. 


BOW 


Bow is deformation in a direction perpendicular to the surface of a strip. Here 


again experience shows that low rake gives the best results. 


WHEN CUTTING WITH STEELWELD SHEARS 


ORE is required of a shear than the power to 

cut, to achieve precision shearing. A great 
deal depends on how the cut is made if parts cut are 
going to fit accurately without additional work. 

For this reason rake, or knife shear angle has been 
made very low on all Steelweld Shears. This of course 
requires more driving power and consequently a 
larger driving motor and heavier construction 


GET THIS BOOK! 


CATALOG No. 2011 gives 
construction and engineering 
details. Profusely illustrated, 


throughout than would be necessary with a higher 
rake. But it minimizes twist, camber and bow in 
pieces cut. 


Because of low rake and also because of the ease 
with which knife clearance is adjusted to suit every 
plate thickness, cuts made on Steelweld shears are 
unusually smooth, straight and true. 


Tat. CLEVELAND CRANE & ENGINEERING CO. 


5404 EAST 282nd STREET, WICKLIFFE, OHIO 
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and roundness is maintained. 


The DI-ACRO Rod Parter further increases the appli- 
cations of ““DIE-LESS DUPLICATING” as a cost-cut- 
ting, time-saving production technique so well established 
by DI-ACRO Precision Benders, Brakes and Shears. 

Do you require precision?— The DI-ACRO Rod Parter holds 
tolerance to .001” on duplicated cuts. The ends are square, 


Do you want speed?—The Rod Parter exceeds output of 
other methods with equal accuracy, on rods and bars up 
to 5g”. Torrington Roller Bearings incorporated in an 
exclusive multiple leverage arrangement provide remark- 
able ease of operation in both heavy and light materials. 


with the New 


ROD PARTER 


“PARTS MANY MATERIALS 
All hot and cold rolled rods « Stainless 
steel e Chrome Molybdenum e Aluminum 
Brass « Copper « Bi-Metals » Many types 
of plastics « Fibre « Rubber « Wood 
“DIE-LESS DUPLICATING” 
CATALOG! 
Shows parts produced without die 
expense by DI-ACRO Benders, 
Brakes, Shears, Rod Parters, 
Notchers, Punches. Send for 
your free copy. 


%, = 
 “esspupc® 332 EIGHTH AVENUE « LAKE CITY, MINNESOTA 


5 to 30 Ton Capacity 


Many new Press-Rite Press design 
features enable you to reduce operat- 
ing costs and increase production. 
Included in these time and money 
saving features are greater shut 
height for faster set ups .. . new 
four point quick engaging clutch 
for increased output 

automatic cam 
actuated friction 
free brake. . . anti- 
friction roller bear- 
ings in fly wheel. 
Fully guaranteed. 
Users say Press-Rite 
Presses quickly re- 


Exclusive Press- Rite 


is simple and trouble 

free. Improves operator 

morale by eliminating 
press fear. 


Ask for illustrated 
bulletin P348MA. 


It will be mailed pay original invest- 
promptly. ment. 
Machine fool Co. 


2363 UNIVERSITY AVENUE 
TACK SAWS ST. PAUL 4, MINNESOTA 


CUSHIO 


for all press requirements 


Let our Engineers work out your problem. 
Dayton Rocers 


Minneapolis 7, Minn. 
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60 YEARS MANUFACTURING 


Multiple Spindle Drilling and Tapping Machines— 
Automatic Drilling and Tapping Units—Multiple Spindle 
Attachable Drill Heads—Hot and Cold Swaging 
Machines — Hammering Machines — Tools, Jigs and 
Fixtures — Contract Work — Special Machinery. 


LANGELIER MANUFACTURING COMPANY, Rhove iscanc 


PRESSES - FEEDS 
AUTOMATIC EQUIPMENT 


he VEO Press Compan 


HUDSON, MEW YORK: 


PARALLELISM AND 


All Baumbach Die-Sets have de- HIGH FINISH 


mountable Leader Pins and Bush- 
ings. This exclusive feature permits 
removing leader pins for machine 
work on the die shoe and 
assures reassembly without 
loss of alignment. A big 
time and trouble saver. 
Write for Catalog. AFTER ALIGNMENT 


E. A. BAUMBACH MFG. CO. 


MULTIPLE SPINDLE LATHES 
MULTIPLE SPINDLE GRINDERS 
WIRE FORMING MACHINES 
FOOT AND POWER PRESSES 
TUMBLING EQUIPMENT 


THE BAIRD MACHINE COMPANY 
STRATFORD, CONN. 


GRAY TURRET HEAD 
METAL CUTTER OR NIBBLER 


GRAY, Originator of First Practical Metal Cutter or 
Nibbler. Received N.A.M. Pioneer Award. 


Most modern Nibbler for Template Cutting, 
Tool Rooms, Shipbuilding, Aircraft Parts, 
Aircraft Tubing, Sheet and Plate Shops. 


GRAY MACHINE CO., Box 596, PHILADELPHIA, PA. 


| Preececon ROD CUTTING at High Speed - 
| 
| HOW YOU CAN 
PY, WITH 
| 
\ 
\ 
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MsN HOBBING PRESS 


Engineered for Efficiency 


@ Low Cost Operation 
@ Self-Contained 

@ Sturdily Built 

@ Prompt Delivery 


Completely enclosed, self-con- 
tained all steel press no toolroom 
should be without. Used in such 
diversified fields as hobbing mold 
cavities, jewelry dies, hobbing dies 
used on cold headers, candy and 
chocolate molds, shearing-in dies 
and hundreds of other applica- 
tions. Accurately machined platens 
semi-guided on columns by bab- 
bitt bearings; safety guard swings 
open readily to permit fast inser- 
tion and removing of work. 


Capacities to 
1,000 Tons 


Write for catalog describing M & N Hydraulic Presses 


HYDRAULICS DIVISION 


M &N MACHINE TOOL WORKS, INC. 


Designers and Builders of BETTER Hydraulic Machinery 
157 Orono Street Clifton, N. J. 


Assures Fast 
Safe — Accurate 
Feeding of 


Coiled Strip Stock 


ROLL FEEDS AND REEL STANDS 


For All Types of Punch Presses 


Wittek Automatic Roll Feeds provide 
maximum efficiency in the high speed 
automatic feeding of all types of coiled 
strip stock to punch presses. Highly 
flexible in function and application, they 
are capable of feeding lengths up to 24” 
per stroke of the press and will handle 
various stock thicknesses in widths up 
to the maximum width of the rollers. 


Wittek Adjustable Reel Stands provide 
automatically expanding coil holders 
that center the coil and assure maxi- 
mum production by eliminating looping, 
tangling and back lash of stock. If 
your production problem involves feed- 
ing coiled stock to punch presses, con- 
sult us. Your inquiry will be given 
immediate attention. Ask for complete- 
ly descriptive catalog. 


Automatic 


WITTEK Manufacturing Co. aed @ 


4305-15 W. 24th Place, Chicago 23, Illinois REEL STA 


Swaging— What 
it is and How 
it is done on 


TORRINGTON 
SWAGING MACHINES 


All explained in booklet—“The Torrington 
Swaging Machine” — Your copy mailed on 
request. 


Examples of many possible operations by 
the Rotary Swaging Method: — 


1 Point rods for drawing 8 Tap blanks 

2 Pointedrodsandtubing 9 Banding Rotating Bands 
3 Tapered rods and tubing on shells 

4 Acetylene torch tips 10 Meat hooks 

5 Curling iron tubes 11 Refrigerator expansion 


6 Bonding Ferrules to bulbs 
cables 12 Sizing and Reducing 
7 Steel furniture legs wire 


Present Owners of Torrington Swaging Machines are 
quoted promptly on request for prices for die renewals, etc. 


THE TORRINGTON CO. 


55 Field Street Torrington, Conn. 
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Lady Machine Operators 


You don’t want to lose the 
charm and loveliness of your 
hands through cuts, scratches, 
dirt, resulting from the out- 
of-date hand method of driv- 
ing screws... and MANACE- 
MENT, you don’t want to 
make your plant a first- 
aid station. Eliminate 
all this by installing 
DETROIT POWER 
SCREWDRIVERS, the 
modern hopper-fed machines 
that do the dirty work with- 
out the hands coming in 
contact with the screws. 


Manufacturers from coast to 
coast know how important 
DETROIT POWER SCREW- 
DRIVERS are where assem- 
blies are fastened with screws 
. . What a great saving in 
time and labor. You, too, 
should consider them now. 
There are three models to 
drive screws from No. 2 to % 
at the remarkable speed of 
one a second. There is a 
DETROIT POWER SCREW- 
DRIVER to solve your pro- 


Model B duction problem. 
e 
Write for Send Sample Assembly 
Catalog for Estimate 


DETROIT POWER SCREWDRIVER CO. 


2799 WEST FORT ST. . DETROIT 16, MICHIGAN 
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Is Faster, Cheaper 


Whether it's trimming castings, slicing sheet __ 

steel or sawing other materials in today's 
 mass- -production shops, DoALL Zephyr high- 

speed sawing machines do the work in a 

fraction of the previous time, and reduce 

the tool and labor costs to a new low. 

Even hardened steels and alloys yield 

to friction sawing, the fastest-growing 

cutting technique in modern foundries. — 


_ World-Famous Contour Saws 
Des Plaines, Illinois 


POWER 
PRESSES 


of all types and sizes 


ZEH & HAHNEMANN CO. 


182 Vanderpool Street 
NEWARK, N. J. 
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Mee Harden 


. cutting off test specimens in the Metallurgical 
Laboratory of this giant steel plant. There is no 
time for pampering here. Each saw must handle 
anything that comes, as it comes—the hardest steels 
and toughest alloys, in all degrees of hardness—in 
any size, any form: or condition—because each 
heat, each drawing, and each forming run has to 
be tested. 


The steel mill where these pictures were taken 
reports that these saws have been operating 24 
hours, 7 days a week for the last five years. 
Maintenance cost has been practically non-existent. 


No.1, No. 2Series No. 4B Series No. 6 Series 
Copacity: 4”x4” Capacity: 6"x6” Capacity: 6"x6" 
Capacity: 6"x6" 


No. 9A Series 
Capacity: 10"x10 


Capacity: 18"x18" 


Furthermore, the efficiency of these saws has made 
possible the elimination of an equal number of 
other sawing machines in the department. 


The answer to your cut-off problem, whether large 
or small, will be found in our new C-48 catalog. 
The services of our field engineers are also avail- 
able in every locality. Send for either or both now. 


ARMSTRONG-BLUM MFG. CO. 


“THE HACK SAW PEOPLE” 
5700 BLOOMINGDALE AVE. CHICAGO 39, U.S.A. 


No. 18 Series 
Copacity: 18"x18”" 


No. 8 Series No. 24 Series 


Capacity: 
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2. Sealed Motor and Head 


3. Micrometer Controlled a 
to .001” 


4. Holds Spindle Runout 
to .0005” 


5. Built-in Automatic Cycling Switch 


The ingenious simplicity of engineering design in the CRT 
Power Unit brings a lifetime of performance in many produc- 
tion operations. Use its’ controlled power for drilling, chamfer- 


ing, spin-riveting, spot facing, sawing and end milling. 


CAN WE 


REDUCE 
YOUR COSTS? 


The Union Chain & Mfg. Co. 
of Sandusky, Ohio gained 
three free operations by 
using five CRT Model 250 
Drill Units. Formerly four 
single spindle presses were 
used to drill cross pin holes. 
Now this one machine does © 
the entire job, drilling in SAE 
2320 steel, the pin diameter 
varying from .234 to .562 
and the drill size from .086 
to .191, cycle time 2'4 sec., 
the rate being between 600- 
1500 pieces per hour. 


Special drilling machine for 
Union Chain and Mfg. Co. 


“CLEVELAND REPUBLIC” SPECIAL MACHINERY 


The building of special machinery has been an outstanding 
performance of Cleveland Republic Tool Corporation, who design 
special machinery or build to your specifications. Write for further 
information, there is no obligation to get the recommendations 
of our engineers on special machinery design and application. 


SEND FOR OUR HANDBOOK 
OF IDEAS 


SX. CLEVELAND REPUBLIC TOOL 
‘CORPORATION 


DOUBLE SAVING! 


Multiple tooth cutters give a broaching pull 
cut that speeds keyway cutting and prolongs 
cutter life. Davis design makes setting up— 
even of work tapering as much as 3” per foot 
—a matter of a few minutes. Here’s a 
DOUBLE SAVING that means a lot, whether 
you use the Davis Keyseater for varied job 
work or long run production. One Davis Key- 
seater and the necessary 
Davis cutters will pro- 
duce all keyways up to 
14” long, from 
1/16” to 1%4” 

in width. 


Write for bulletin giving 


complete details and 
specifications. 


Consult 


“NEWARK GEAR’ 


On Your Manufacturing Problems 


Gear Cutting 
and Machines 


Gear Specialists since 1904 
NEWARK GEAR CUTTING MACHINE CO. 


69 Prospect St., NEWARK 5, N. J. 
FRANK E. EBERHARDT, President 


IMPROVE FACING OPERATIONS 


On Boring 
Lathes. 
Millers and 
Radials 


M-D Facing Head feeds auvtomatical- 
ly. Lathe tool bit travels radially, 
from center outward or reverse. 10 
sizes 6” to 46” dia. Write for Bul- 
letin, Prices. 


made to your 
size or style perfor- 
<0 ations, any metal, any gage or size sheet. Write ns. 
CHICAGO PERFORATING CO. 


2419 W. 24th Place Virginia 7-6757 Chicago, Ill. 


KEYSEATERS) 
“CLEVELAND REPUBLIC” DRILL UNIT | | 

wn 
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MUMMERT-DIXON COMPANY, HANOVER, PA. 
kas 
Avenue; Clevelend 5, Obie Detroit Office, 6505 Second Bivd. ’0, 
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Excites the imagination of 
all production minded men... 


Get the new Fosdick Sensitive 

Radial Bulletin SRM for com- 

plete details of construction 
and specifications. 


@ You just can’t help being impressed by 


the sturdy simplicity of this distinctly new 
and different Fosdick Sensitive Radial. 


For example, here are a few of its entirely 
new and different points of design— 


Arm at fixed height. 
Adjustable table. 


Both table and arm swing in an arc of 
360°. 


One piece column. 


One of the main advantages of this new 
table construction is that table is always 
in proper position for the job at hand. The 
standard base is always available for taller 
work with table swung around behind column, 


The Head is of simple design and provides 
nine speeds and four feeds. Spindle speeds 
as low as 60 RPM and up to 3500 RPM 
are available. These speeds are controlled 
by a direct reading lever located at the 
bottom left hand side of the head. The 
feeds are controlled by a single direct reading 
lever at the right hand side of the head. 


Not only does this new Sensitive Radial 
offer an improved design but inherent ad- 
vantages in simplicity of control for the 
operator. All of which adds up to more 
work in less time and a lower cost per job. 


MACHINE TOOL 


CINCINNATI 23,70HIO 
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DEEP-HOLE 


DRILL 


GUN DRILLS 


SPADE DRILLS 


TREPANNING TOOLS 


PACK BITS 


DEEP-HOLE 
DRILL 
SPECIALISTS 


CONNER 


TOOL & CUTTER COMPANY 
1000 E. McNICHOLS ROAD, DETROIT 3, MICH. 
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GET DEPENDABLE 


POWER 


FROM LOZRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 


Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 

Write for complete information and prices. 


64 NORTH THIRD STREET 
CEDARBURG, WISCONSIN 


ELECTRO 


MACHINES, INC. 


FROM 1/20 
to 2H.P. 


DOERR 


MOTORS. 


Standard or De- 
signed to Your 
Specifications 


LOVEJOY 


FLEXIBLE COUPLINGS 


CUSHION MATERIALS: Metalflex, for heavy shock 
loads; Leather for sustained loads, greater mis- 
alignment; multiflex rubber-duck for fluctuating 
loads; “SX” (armored rubber), applicable to any 
speed, any load fluctuation. 

NON-LUBRICATED. NO TEARDOWNS FOR 
CHANGING CUSHIONS. DELIVERIES FROM 
STOCK. 

Send for one —- Selector Charts. Complete line, Type 
1/6 to 2500 1/6 to 50 h.p. 
Pat. & Pats. Pend. 


Ask nal New Lovejoy Bulletin. 


LOVEJOY FLEXIBLE COUPLING CO. 
Mfrs. of Lovejoy Variable Speed Transmission Equipment 
and Dix Universal Joints 


5021 W. Lake Street Chicago 44, Illinois 


When you speed up parts and 

materials handling you lower 
costs! Morgan Cranes can 
handle every transportation as- 
signment in your shop—safely, 
economically and_ efficiently. 
Call on Morgan when you have 
a lifting or carrying problem. 


MORGAN ENGINEERING CO. 
ALLIANCE. OHIO 
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CARLTO 


The Carlton Machine Tool Co. 

offers a complete line of Radial 
Drilling Machines exclusively, 
in sizes ranging from 3’ arm to 
12’ arm, and from 9” dia. col- 
umn to 26” dia. column. Carlton 
Radials are delivering outstand- 
ing service in almost every 
large manufacturing plant in 
the country, as well as railroad 
shops, shipyards, steel mills, etc. 
Carlton all- ball-bearing con- 
struction with original low-hung 
drive to spindle makes opera- 
tion—even under heavy loads— 
smooth, vibrationless and chat- 
ter-proof. Many other modern 
features available. For greater 
production, greater economy 
and satisfaction .. . investigate 
Carlton Radials today! 


THE CARLTON MACHINE TOOL CO. 
CINCINNATI, OHIO 


“TAILOR” THE SPEED TO FIT THE JOB 


WITH THE TAYLOR MADE 
VARIABLE SPEED DRILLING MACHINE 


< RIGHT HAND SPINDLE POWER FEED 


¢ The exact speed required for drill dia- 
meter and material at the turn of o knob. 


¢ Exact control of speeds means less break- 
age, fewer grinds, higher efficiency. 


e Reference speed chart on front of head. 


¢ Spindle: sealed precision ball bearing... 
no lubrication required. 


TWO MODELS — I to 6 Spindles 
M-96— Cap. (Illustrated ) 
M-125 — ¥ Cap. 


ws WRITE FOR BULLETIN >} 
on DESCRIBING BOTH MACHINES 


.»—., THE TAYLOR & FENN CO. nartrorp 1, conn. 
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Over 330% 
nore holes! 


25 to 50% 
less power! 


Two taps, made by a reputable manufacturer, 
were taken from the same box. One was used just 
as it was delivered and lasted for 2,800 holes. The 
second, sharpened on a Blake Flute Grinder, cut 
9,400 holes and used 25% to 50% less power than 
the unground tap. And the Blake-ground tap cut 
far more accurate holes from beginning to end of 
run than the unground tap. What's more, the same 
performance could easily be repeated over and over 
by regrinding the tap. 

That test underlines what users know from ex- 
perience: Blake Flute Grinders cut costs because 
they give your taps longer life, your work greater 
precision and use far less 
power. Act today to make 
these savings in your shop. 


GET DETAILS TODAY 
FILL OUT AND MAIL COUPCN 


| Edward Blake Company ; 
| 437 Cherry Street M 
| West Newton, Mass. 

Please send Bulletin 466 on the Blake Flute Grinder plus com- 
| plete details on the test mentioned above. 
| Name Date 

Company 
| Address 


| City State 

| Other Blake Products — for free literature check those you are 
interested in: 

| 0 Black Diamond Precision Drill Grinders [] Blake Tap 
Grinders [] Blake Flute Grinders (] Waltham Cutter Sharpeners 
[] Waltham Thread Millers [] American Tool Holders [] Sur- 

Finish Standards 
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This fixture allows rigid control of accurate 
machining operations within its scope at speeds 
and feeds limited only by the capacity of the 
holding means and the power of the machine. 

Standard mask plates have 2, 3, 4, 6, 8, or 12 
divisions. Specials made to order. All Super- 
Spacers come complete with mask plates, 
Universal chuck and chuck wrench. Write for 


Bulletin $-101. SLOTTING 


BORING 


_ DRILLING» 


HARTFORD 


MACHINERY Co., Hartford 5, Conn. 
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| The HARTFORD SPECIAL 


“Good a4 the Best 

HORIZONTAL BORING, MILLING 
& DRILLING MACHINE 


U NEXCELLED PERFORMANCE 


Nirranoy SPINDLE 3", 4" AND 5" 


[ncreasep SPEEDS 


V FEEDS 
TO OPERATING ECONOMY 


Ruccev CONSTRUCTION 


Service DEPENDABLE 
. Arppuicasie TO A VARIETY OF JOBS 


Low MAINTENANCE 


WITH 
HYDRODYNAMIC COUPLING NIVERSAL ACHINE CO. 
AGENTS IN ALL PRINCIPAL CITIES AND COUNTRIES 


“ment and radius dresser. 


ARTER Model No. 103 


Here is versatility. Arter hydraulic grinder, external or 
internal. ... With internal head—capacity 1/8" to 3" dia. 
x 4" long—or external head—capacity 3" dia. x 10" long. 
Swing over table, 9". 

Here is an economical, dual purpose grinder — internal only 
or external only —or both. 


ARTER GRINDING MACHINE COMPANY 


WORCESTER, MASSACHUSETTS U.S.A. 
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A Combination External and Internal. 
Combination External and Internal 
~Grinder-In-One 
4 
ait 


Increased production depe 
a satisfactory Diamond Tool 

life, speed of cut, increased pro- 

duction depend eventually 


external cooling fins. 
Jatalog on request. 


K. SMIT & SONS, INC. 
157 Chambers St., New York +, N. Y. 
wy 6400 Tireman Ave., Detroit 4, Mich. 


129 Adelaide St. West, Toronto, Ont. 


SURFACE GRINDERS 


EXCLUSIVE AGENTS 


ASHEVILLE, N. C. PHILADELPHIA 3, PA. 
— Supply Cheney. G. Swind Machinery Co. 
0., Ine, 


"ba Shug Broad St. Station Bldg. 
ATLANTA 1, GA. ourevar' 

Childs, W. P- INDIANAPOLIS 4, I. Motch & Mere 22. PA. 
665 Memorial Drive S. E. Marshall Husehart Mote er 

achy. Co. of Ind. 

BIRMINGHAM 2, ALA. Chamber of Commerce "7 Uiberty “ave. 
Young & Vann Supply Co. _ Building ROANOKE, VA. 
1725-1731 First Ave. KANSAS CITY, MO. Tidewater Supply Co. 


ude! Machinery Co., Inc. eller, George Machy. Co. 

BUFFALO 7, N. Y. 912 W. Clinch Ave. SAN FRANCISCO 7, C. 
Keller, George Machy. Co. LOS ANGELES 21, C. Jenison Machinery Co. 
1807 Elmwood Ave. 20th & Tennessee Sts. 


Mach td. 

CHICAGO 6, ILL. Senta Fe Ave. SEATTLE 4, WASH. 

Marshall & Huschart Hallidie Machinery Co. 
Machy. Co. MINNEAPOLIS lL, M. 646 Holgate St. 

571 Washington Blvd. Satterlee Co., The 


CINCINNATI 2, OHIO ashington 


NEW ORLEANS 6, LA. Co., Ine. 
First National Dixie Mill Supply Co., Inc. 200 Edwards Street 
Bank Bid 901 Tchoupitoulas 

Y ST. LOUIS 8, MO. 
CLEVELAND 13, OHIO NEW YORK CITY 17. Blackman & Nuetzel 
100 East 42nd St. 
715 Penton Building NORFOLK 1, VA. SYRACUSE 2, N. Y. 
COLUMBIA, S. C. Supply Briggs, = . Mach, 
Tidewater Supply Co. 


Tool i 

P. 0. Box 839 

DAYTON, OHIO Hotel Bidg. 
Motch & Merryweather 


Machy Co. 
3713 Washington Ave. 


OMAHA 2, NEB. 

Cardinal Supply & W. HARTFORD 7, CT. 
Machy. Co. Mfg. Co. Rudel Machinery Co., Inc. 

1305 American Building 427-30 Sunderland Bldg. 7 South Main St. 


ABRASIVE MACHINE TOOL CO. 


EAST PROVIDENCE 14, R. |. 


ABRASIVE 


1s PRODUCTION 


ACCURACY 


enables even 
a beginner 
to do perfect 
form dressing 


* 


© Fluidmotion Wheel 
Dressers are so simple 
to operate that even 
beginners can do the 
most intricate form 
dressing accurately. 
Two angles and a 
radius can be dressed 
in one continuous 
motion—aofter only one setting of the dresser. In the 
resulting form, angles and radii flow into each other with- 
out sharp changes of direction. These fine dressers are 
made of carefully selected alloy steel. Design and work- 
manship are of the highest quality. Several models avail- 
able. Write for booklet and free form-checker. 


*Reg. U.S. Pat. Off. 


CO. 


Representatives in Principal Cities 


Mein Street, 
East — N. 
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QUALITY SPEED DEPENDABILITY 


@ This new, streamlined 
STANDARD bench cype grinder assures 
D-4 fast, quality finishing on 
ABRASIVE metals, plastics, wood, fibre 
BAND ..atlow ry to ma- 
chine tool specifications, 
Standard D-4 is equipped 
with improved band ten- 
sion control and specially 
designed protective motor 
hood. 4x36%4” band. The 
ideal portable unit. 


Other styles and sizes in New Booklet on Finishing— Write Today 


WALLS SALES CORP. 


306 E. 38th STREET NEW YORK 16, N. Y¥. 


ALL KINDS 
ALL SHAPES 


ROEHR PRODUCTS CO. 


131 EAST 197 STREE: 
NEW YORK CITY 


the diamond tool. JKS _ 
, Tools are giving entire satisfaction 
on practically every make, of ma- 
: chine tool. 155 typesaite available 
jor Uressi ‘an opera- 
lusttated is the 
internal cooling 
4 
— 
— 
T 
w 
| 
cy 
fir 
mi 
m: 
po 
wi 
A 
ck 
ez 


GET ACQUAINTED 
WITH THE 


VITRIFIED LINE 


Send for our 65-page catalog showing types 
of wheels for every grinding job. BORITE— 
for grinding steel. CARBORITE—for cast iron, 
bronze, brass, aluminum. SILICATE BONDED 
—for surface grinding. SHELLAC BONDED— 
for producing high finishes, for very thin 
wheels. RESINOID BONDED, for high speed 
snagging and cutting off. 


VITRIFIED 
WHEEL CO. 
Westfield, 
Mass. 


FoR High Speed 


CENTERLESS 


TYPE POLISHING and BUFFING 


PRODUCTION goes up 
COSTS go down — 


With this fast automatic 


polishing and _ buffing 
Machine . . Handles 
straight or tapered 


cylindrical work up to 
14” diameter. Produces 
fine quality finishes on 
metal, plastic or any 
material that be 
polished or buffed,—and 
with unskilled labor. 
Automatic feed — no 
chucking, no centering, 
easy to operate. 


‘2 Send us samples of your work, we 

: will be glad to demonstrate this 
machine without obligation. 
Write today for Bulletin M-4, 


A. 


Fulmer Model 15-48 honing 122"x42” 
Diesel liner. .012”-.015”" of Gun Iron is 
removed in 10-12 min. Machine copacity: 
2°-15" diam. 


FULMER COMPANY NOW EXCLUSIVE U. S. 


DISTRIBUTOR FOR ALEXANDER 
BALL HONING TOOLS 


Available in sizes from 2" to 50” diam. 


@ WRITE FOR NEW 12 PAGE 
HONING BULLETIN. 

Fully illustrated. Gives valuable data.on 
honing pplications, Al der Ball 
Honing Tools, and specifications on all 
models of Fulmer Honing Machines. 


@ THE FASTEST, most efficient and 
easiest method of finishing cylindrical 
bores 2” to 30” diam. 


@ FAST STOCK REMOVAL: It is the 
common practice for stocks of .015”- 
.060” to be removed in a fraction of 
the time required to set up the job for 
boring. 


© EXTREME ACCURACY: Hold to 
+.0001” tolerance on bore size, 
straightness, roundness, with any sur- 
face finish desired. 


@ ENGINEERED to give maximum pro- 
duction with minimum investment, Fulmer 
Honing Machines offer the greatest 
value in the honing field. Get full de- 
tails today. 


C. ALLEN FULMER CO., 1235 First National Bank Bldg., Cincinnati 2, Ohie 
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CARROLL-JAMIESON 
Modern Design 16" Lathe 


Features: 


12 Speed Geared Head Motor Drive 
Timken Mounted Spindle 
Liberal Dimensions 


WRITE FOR BULLETIN 


THE CARROLL-JAMIESON 
MACHINE TOOL COMPANY 
BATAVIA, OHIO, U.S. A. 


For Dependable 
High Service 


IKING... 


Gives You These Features: 


Self priming—Steady and even discharge. 

Proved simplicity—Only 2 moving parts 
..a “gear within a gear”. 

Slow speed—Long, dependable service. 

Built to handle the liquid being pumped 


NEW! 


SWIVEL-BASE 
with exclusive 
‘Adjustable 
Zero”’ 


CENTERING 
Varying diameters 
of work always 
centered under 
drill. 


REQUEST ILLUSTRATED 
PRICE BULLETIN No. 44 


GRAHAM MFG. CO. 


CENTERING 


BRIDGE STREET 
EAST GREENWICH, R. |. 


346—MACHINERY, February, 1949 


—No compromise construction. 

5. Complete control of manufacture—From 
factory-owned and operated foundries to 
final assembly. 


Send for natetio 1100J and 300J today— 
t will be sent promptly. 


Pump Company 
Cedar Falls, lowa 


DIAMOND 
Milling Machines 


“HEAVY WEIGHT CHAMP" 
OF BENCH MILLS 
450 LBs. 


Tool Room & Production Models 


Write 
FOR COMPLETE 
CATALOG 


MODEL B-12 


=te>> DIAMOND MACHINE TOOL COMPANY 


3421 EAST OLYMPIC BLVD., LOS ANGELES 23, CALIF 
OFFICE AND WAREHOUSE IN CHICAGO 


We 
; 
* 
This Tuthiil Model C K pu 1 
$pace, material ana money in pressure service 
> integral drives. Wate 
ror Model C K 
PUMP COMP: AY ov 
E. Street, Chicago >, Phone REgent coe 
| 
| 


ELGIN Precision Bench Lathe 
Model 4EV 


Same heavy-duty construction as Model 
CB-5C, and same high precision and sen- 
sitivity. Precision preloaded ball bearings. 
7” swing, 17” between centers, 32” bed, 
7/16” collet capacity (No. 4E collet). Spindle 
nose ground thread, speeds up to 10,000 
RPM. Open cone V belt headstock. For 
either V or flat belt operation. Tailstock, 
234,” spindle travel. Compound slide rest 
(extra), 4Y2” parallel travel, 41/4” cross 
travel, swivels 360°. Hardened tool post 
takes 5/16” x 34” tool holder. Shipping 
weight, approx. 175 Ibs. 


CLOSEST ACCURACY on small-parts machining is as- 


sured with ELGIN Precision Bench Lathes. They're designed for 
fast, economical operation, too. Both the Elgin Lathes shown here 
feature extra-heavy spindle and base construction for positive 
rigidity ... precision preloaded ball bearings that insure true run- 
ning at all speeds and under all conditions ... greater sensitivity and 
higher precision than ever before. Write for details about these and 


other Elgin Precision Bench Tools (Lathes, Screw Machines, Millers). 


TOOL WORKS 


ELGIN Precision Bench Lathe 
Model CB-5C 


Extra-heavy spindle and base construction 
for positive rigidity, precision preloaded 
ball bearings that assure true running at 
all speeds, under all conditions. 9” swing, 
17” between centers, 36” bed, 1” collet 
capacity (No. 5C collet). Spindle hardened 
and ground—spindle nose, taper or ground 
thread. Speeds up to 4,000 RPM. Open 
cone headstock. Flat belt only. Tailstock, 
32” spindle travel. Compound slide rest 
(extra), heavy-duty, 51%” parallel travel, 
51%,” cross travel, swivels 360°. Double tool 
post slots. Hardened tool post takes 34” x 1” 
tool holders. Shipzing weight, approx. 
225 Ibs. 


1770 BERTEAU AVENUE 
CHICAGO 13, ILLINOIS 
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HORIZONTAL PRODUCTION MILLERS 


FEATURING 
1 CONTINUOUS OPERATION 
2 AUTOMATIC CHAIN CLAMPING 
3 ROUGH & FINISH CUTTERS — EACH HEAD 
4 3 TYPES — VARYING BED LENGTHS 
5 LOW MAINTENANCE COST 
6 INTERCHANGEABLE FIXTURES 


1 


bs INDEPENDENTLY DRIVEN HEADS 


No. 1-A ROTO-MATIC Millers have been pro- 
duced for the past 30 years in various sizes and 
types to do specific jobs faster and better than 
they have ever been done before. Because of 
their flexibility they have been designed to take 
a wide range of work with uniform satisfactory 
results. Engineering has made possible the mill- 
ing of several work pieces at one time giving a 
high production of each. In all cases exacting re- 
quirements as to quality of work have been met. 


. Chain Clamping Fixture for rough and 
finish milling both ends of Control Arm 
Trunions to length. Interchangeable 
buttons make possible the milling of 
several sizes — Production 296 gross 
per hour. 


Double Chain Clamping Fixture with 
a total of 28 stations for milling ends 
of Clutch Gears — Production 200 
gross per hour — With this arrange- 
ment two different parts can be milled 
simultaneously. 


Double Drum—50 automatic holding 
fixtures on each drum for rough and 
finish milling radius on Rocker Arms 
— Production 1400 gross per hour. 


ASK FOR BULLETIN 121 


DAVIS and THOMPSON Co. 


manuracturers oF Wlachéne “Jools 
MILWAUKEE 14, WISCONSIN 


SMALL 
PART 


THREAD MILLING 
... AT A PROFIT! 


WHEN you want smooth, accurate threads, economically 
cut at high production speeds—use the Waltham Thread 
Miller. Automatic, except for loading and unloading, it 
permits one operator to handle several machines. Low in 
first cost, low in tooling cost, low in operating cost, the 
Waltham Thread Miller can be used profitably to thread 
with precision a great variety of work. Send drawings or 
samples of threaded parts, and let us send you bulletins 
describing this and other Waltham machines. 


\WALTHA 


TRADE MARK - REG. U. S. PATENT OFFICE 
MACHINE WORKS, INC. 
Newton Street, 
Waltham, Mass. 


Luck doesn’t make a winner... 
It isn’t just luck that finds 
COULTER MACHINES success- 
fully at work all over the world. 
It’s the perfect combination of 
more than half a century of 
“on-the-job” experience, plus 
competent personnel that know 
threading equipment problems, 
and how to solve them. 


COULTER has“been-in-there” 
since 1896. 

% Thread Miller: For long and 
short threaded parts, inter- 
nal, and external threads. 
Multiple and single cutter 
types. 

% Threading Lathe: For long 
threaded parts by the chaser 
method. 


The James 
COULTER 


C0. 


We welcome your inquiries. 


| 
— = — 
= 
i 
| 
| 
| 
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CHOICE 
METALLURGISTS 


potato METALLURGY is the modern way of manufacturing many 
products because of the unbelievable cost savings produced from 
this automatic, high speed production method. On Kux Presses, 
porous, self-lubricating bearings, carbon brushes, and insulators, 
Alnico magnets, carbide tool bits, magnetic radio cores, contact 
buttons, gears, cams and literally thousands of other items are 
accurately and automatically made. 


io, of the most complete line of machines for this industry, 
Kux Presses are selected by leading manufacturers for the 
superiority in design and construction built into every model. Send 
penny post card for detailed information and illustrated catalogue. 


KUX MACHINE COMPANY 


3924 WEST HARRISON STREET * CHICAGO 24, ILLINOIS 


Treat Your 
Cutters RIGHT! 


With 
The OLIVER 
ACE 


Cutter Grinder 


OLIVER 
ADRIAN 


Your cutters deserve the best care you can 
give them. They are expensive tools, and pay 
their way in productivity. 
efficiency and cut sharpening costs too, use the 


To increase their 


versatile Oliver ACE Cutter Grinder. Both 
Standard and Heavy Duty Models, with a min- 
imum of fixtures, will accommodate a wide 
range of sizes and types of cutters, providing 
fast, accurate grinding. 


The Heavy Duty Model, shown above, was 
specially designed to handle the hard metals 
such as Tungsten-Carbide, Stellite, etc. 

*“The last word in machines for sharpening all 
types of milling cutters, boring tools, flat broaches 
and many other types of perishable cutting tools. 
We cannot speak too highly for this machine.” 

*Statement of a prominent Manufacturer 

and user of 5 machines. 


Send for literature 


OLIVER INSTRUMENT CO. 
wee THE BAY cTION | 1410 Maumee Adrian, Michigan 
a 
= 


= AUTOMATIC DRILL GRINDERS 


OF ADRIAN 


f] TOOL & CUTTER GRINDERS —DRILL 
(aN ge POINT THINNERS —TEMPLATE 


———}  GRINDERS—DIEMAKING MACHINES 
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HYDRAULIC 


Built into this new Logan line are operational advancements 


that will help you improve product efficiency and reduce costs. 
Here’s fast-acting, positive controlled power for all types of 


industrial applications. 


Z 


STANDARD 
MOUNTINGS [1] 


Rabbited © Foot 
Center Line © Clevis @ 
Trunnion @ Flange at 
blind end © Flange at 
rod end—or any desired 
combination. 


** ENGINEERING COUNSEL 
Write for recommendations on the proper 
cylinders for your applications and most 
effective method of installation. 


SAVES 


WEFFORT 
* MOTION 


LOGANSPORT MACHINE CO., INC. 


810 Center Ave. 
Logansport, Ind. 


CHUCKS + CYLINDERS + VALVES « PRESSES > SURE-FLOW COOLANT PUMPS 


Standard Rotocast Hydraulic 
Cylinders in sizes from 2” 
to 8” bore; any length stroke 
up to 8 feet. Other bores 
and lengths are special. Four 
piston rod end types. Oper- 
ating pressures to 1500 p.s.i. 


Logan Rotocast Cylinders 
Properly conditioned can 
also be used for 
service. 


water 


FLUID 


ST FEATURES 
ENT SETUP 


assured by 
s—honed to 


SE ROTOCA 
YOUR PRES 


power flow 
linder bore 


CHECK THE 
AGAINST 


Smooth, uniform 
clean, accurate CY 
a mirror finish. 
ined centrifugal-cast barre fil 

accuracy througho 


sures dim 
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er assured. A 
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d leakage post 


e@ Maximum pow 
piston rings an 
mize friction an | 
leakproof seal between 
provided by “O" rings 


ic material. No gasket 


e Permanent, 
and end covers 
pliable, synthet 


dels with yt cushion- 
e 


or witho 
e located at top, 
ds avail- 
and 


@ Standard mo 


rts may b 
ing. Vent po side. Piston ro 


bottom oF inal 2:1 differential, 


able in standar 
double end tyPes: 


FREE CATALOGS 


Send for catalog on Logan ROTOCAST Hy- 
draulic Cylinders. Also ask for data on Logan 
Hydraulic Valves and Power Units. 
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Cast iron barrel cam, 48” outside diameter, 45” inside diameter 
with a 23/4” face. Throw of cam is 17” and groove is 2!” in 
diameter, milled fulf depth. 


If you are faced with the problem of 
producing extra large cams — put it up 
to Rowbottom! Unusual cam-making 
assignments are everyday routine with 
us. With our equipment, personnel and 
experience we can provide you with a 
speedy solution to every problem of 
cam use, design and production. 


Large or small, simple or intricate—cams 
are our business. Appoint us your “cam 
milling department” for every job! 


The Rowbottom Machine Co. 
Waterbury, Conn., U. S. A. 


Poweh Amprovers Production 
. 
é 
he’, 
% 
4 
| 
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Single eccentric type for 
equally spaced holes on 
bolt circles. 


Universal joint with 
slip spindle fixed 
locating plate. 


Double eccentric & 
type for irregular 
spacing. 


UNITED Sraras Dritt HEAD Co. 


UU 


CINCINNATI 4, OHIO. 


MACHINE COMPANY 2... 


KENSINGTON - CONN. 
* 


THE WORLD'S FINEST 
MULTIPLE SPINDLE 


CHUCKING MACHINES 


= 

= 
=— 


AWA 
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DISTRIBUTORS AND REPRESENTATIVES 


*Akron, Ohio 
Hardware & Supply Co. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 
S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
*Dayton, Ohio 
E. C. Hawk Co. 
Detroit 26, Mich. 
George P. Coulter 
*Detroit 6, Michigan 
Eynon-Dakin Co. 
*Findlay, Ohio 


Bearing & Transmission Co. 


*Hagerstown, Md. 


Hagerstown Equipment Co. 


Indianapolis, Indiana 
A. R. Young 
*Los Angeles, Calif. 
J .W. Minder Chain & 
Gear Co. 
Louisville, Ky. 
Alfred Halliday 
Milwaukee, Wisconsin 
R. W. Ballentine 
*Minneapolis, Minn. 
Industrial Supply Co. 
*New York City 13, N. Y. 
Patron Transmission Co. 
Inc. 


*North Kansas City, Mo. 
Sesco Engineering & Supply 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa. 
Robert L. Latimer Co. 
*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
Uplinger and Sherman 
Toledo, Ohio 
The Bearing & Trans- 
mission Co. 
IN CANADA 


*Montreal, Quebec, Canada 
John Braidwood & Sons, 
Ltd. 


*Stocks Carried. 


Nationally known Ohio Gears and Speed Reducers 
are nearer to you than ever before. Alert distribu- 
tors, with comprehensive stocks offer the famous 
Ohio Gear “Off the Shelf Service’’ in nearly every 
industrial center across the continent. 


No farther than your phone, you’!l find Ohio Stoa 

Gears in spur, helical, bevel, worm and worm whe& 
types and Speed Reducers in single and double re- 
ductions in 1/6 HP to 10 HP and in ratios from 3-1 
to 3200-1. You’ll also find sound, capable engineering 
service as well as prompt attention to your needs. 


Put the money-saving advantages of Ohio Stock 
Gears and Reducers to work for you now. Phone 
the nearest distributor or write direct. 


F. Raniville Co...... Grand Rapids, Mich. 
ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1331 EAST 179th STREET + CLEVELAND 10, OHIO 
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** How to raise gears to live and work together 


Here's a pair of twins and a set 
of “quads” born and raised to live 
long and work well as a team. They 
come from a long-lived family of 
products that has earned a repu- 
tation for staying on the job. 
“Double Diamond” is the name. 

No one factor is responsible 


HYPOID BEVEL SPIRAL BEVEL 


FLYWHEEL GEAR 


for this. Rather it is the hard day- 
to-day job of holding to one set of 
standards in manufacturing 
processes. Each individual Double 
Diamond employee knows that his 
job is just as important as any other 
to the performance of the final 
product. That’s our idea of the 


*Reg U.S. Pat. Off 


ZEROL™ BEVEL STRAIGHT BEVEL 


STRAIGHT SPUR 


way to make gears. And if gear per- 
formance has a bearing on the 
performance of your products, on 
the integrity of your trade mark, 
we'd like to do business with you. 

A letter or phone call will place 
our engineering department at 
your service. 


Made by 


Automotive Gear Works, Inc. 
RICHMOND, INDIANA 


FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS 


SPLINED STEM PINION 


SPLINE SHAFT 


HELICAL SPUR 


— 
4 ; 
> 
S S — 2 


\ 


. 
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Finest 
DRAWING 


18 degrees 7B to 9H 


See 


i 


o 

WV WE 
MASE 


Wold = 


=Still at 
Pre-war Price 


15*... less in quantity 


peNCIL COMPANY 


Twisting “Bugs” 


— 
= 


EAR-FEEL-SEE-] 


Improper tightening of 
screws, nuts, and threaded parts, 
accounts for many of the “‘bugs’’ 
that develop in mechanisms. . . 
causes binding, breakage, chatter, 
thread stripping, leakage. squeaks 
and loosening and loss of parts. 


These mechanical faults can be 
eliminated with a resultant im- 
provement in product quality by 
torquing all critical points with 
STURTEVANT TORQUE 
Wrenches. Inherently and perma- 
nently accurate, STURTEVANT | 
TORQUE WRENCHES are as \ 
easy to use as an ordinary socket 
wrench, and are extremely fast on 
the production line. 


Write for Bulletin SW 20 


CORE 
DRILLS 


DRILLS 


SOLID 
CARBIDE 
DRILLS 


N.T.S is an important new source for 
both standard and special carbide tip- 
ped tools. 

For 34 years N.T.S. has reworked cut- 
ting tools for large industries — is 
thoroughly grounded by long exper- 
tence in the fundamentals of good 
H.S.S. and carbide tool design. 

The best way to protect your carbide 
tool investment is to select the most 
experienced source you can find. 


SLOTTING 
CUTTERS 


DRILL FOR 
HARDENED * 
STEEL | 


END 


CARBIDE TOOL DIVISION 
NATIONAL TOOL SALVAGE COMPANY 


6511 EPWORTH BOULEVARD - DETROIT 10, MICHIGAN 


N 
Be 
—_ 
PA /ITURTEVANT /CO. 
— 
—— 
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: 
4 
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The Philadelphia GearMotoR is 
a self-contained, extremely com- 
pact unit that conforms to the 
recommended standards of the 
American Gear Manufacturers 
Association and National Elec- 
trical Manufacturers Association. 

. Available in single, double 
and triple reductions. . . Range 
| of speeds: 780 through 7.5 
R.P.M. Motor Rating from 1 H.P. 


through 60 H.P.... A-c or D-c. 


Send for new 42 page illus- 
| trated catalog, which contains 
full information and data nec- 
essary for ordering. 


HERE'S THE 
NEW BOOK 
THAT GIVES 
THE ANSWERS 


Reduction Gear- 

MotoR. 


Gear 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK -+ PITTSBURGH + CHICAGO 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


LimiTorque Valve Controls 
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GEARED FOR 
THE FUTURE 


It has been DIEFENDORF 
policy through the years 
to build gears according 
to the specifications of 
the designers—the manu- 
facturers who have 
created the machine of 
which the gear is just a 
part. 

To keep faith with 
that manufacturer, 
DIEFENDORF GEARS 
are built for service into 
the future. Good design 
and construction from 
good materials. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, New York 


G E AR S&S 


HEAT TREATED or HARDENED GEARS 
are minutely checked for hardness before 
final grinding. This careful inspection in- 
sures long life. Fewer shut downs for re- 
placements when you turn to 


‘gndus 


Our engineers will aid you 
in selecting the proper gears 
for any type of drive. Our ANY 
plant is equipped with the — 

machines to produce gears of any material and any 
quantity. Specialization, combined with long experi- 
ence and engineering ability, makes “Industrial Gear” 
service distinctive. 


Make it a habit to send us 
your gear orders! 


INDUSTRIAL GEAR MFG. CO. | 


4517 VAN BUREN STREET CHICAGO 24, ILLINOIS 


but not for long 


These big gear blanks, waiting to be sent to the machines for 
cutting, illustrate the capacity of the Stahl plant. They’re 
waiting, but they won’t wait long; because Stahl equipment 
and Stahl skill in handling this type of work will speed them 
through the shop and out to you—big gears ... well cut! 
We are big Gear Specialists, equipped to handle spurs up to 
6’ in diameter, and the 
other sizes in proportion. 


For any type of gear 
—any size, any quan- 


tity — get a Stahl 
estimate first! 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 


WORMS 


AND 


WORM 


GEARS 
GLOBE 


Write also for prices 
on spur and bevel gears, 
racks and_ sprockets. 
Only ‘the highest qual- 
ity furnished. 


© A specialty of ours for thirty 


years. 
© Precision milled and ground GEA a com PARY 
threads. . 


Philadelphia 30, Pa. 
© Any pitch from 2 to 80. 


ATLANTIC GEARS 


precision-cut and inspected, on new, latest equip- 


ment. All sizes and types. Send samples or blue- 


prints for quotation. 


ATLANTIC GEAR WORKS, INC. | 


199 Lafayette St., N. Y. 12, N. Y., CAnal 6-1441 


prom CUT TO 


ORDER 


Send Blueprints for Quotation 
RILEY GEAR 
CORPORATION 


18 NORRIS ST., BUFFALO 7, N. Y. 


Spurs—Bevels—Spirals— 
orms—Worm Gears— 


! 
3 
| 
| in 
| 
Sprockets 
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ENvUINE PITTSBURGH 


. ARMORED 
CRANE WHEELS 


Extra Hardness for Longer Life 


Yes, this Line of Pittsburgh ARMORED CRANE WHEELS is 
your answer for a stronger, shock resisting wheel. Treads 
and flanges Armored to 601-712 BHN. for extra hardness 
and longer life. Prompt deliveries. 


WRITE FOR QUOTATIONS 


Distributors’ Inquiries invited ; 

GEAR 
COMPANY 

QUALITY GEARS FOR OVER 30 YEARS 


Purchasing and Production 
men agree, “For right price, 
for easy installation and 
operation” — it’s gears by 


BRAUN 

Ss Braun has complied with 
manufacturer's specifica- 
tions, delivery and price 
requirements for 38 years. 
This extensive experience 
is aided by our up-to- 
date plant. Braun is a 
reliable, economical 
source for gears. Send 


your inquiries without 
obligation. 


TORQUES 


DE LAVAL SPEED REDUCERS 


For low final speeds Worm Gear Speed Reducers 
should be selected on the basis of output torque 
ratings. 

If your problem is to select a gear reducer 
capable of carrying high torques. consult De 
Laval, either directly or through a sales repre- 
sentative. 


7. 


This double reduction De Laval Worm Gear Speed 
Reducer is available with many standard gear 
ratios and is but one of 93 sizes and types of 
standard De Laval Worm Gear Speed Reducers. 


Worm Gear Division 


DE LAVAL 


De Laval Steam Turbine Co., Trenton 2, N. J. 


TURBINES » HELICAL GEARS * WORM GEAR SPEED REDUCERS » CENTRIFUGAL PUMPS 
CENTRIFUGAL BLOWERS AND COMPRESSORS + IMO OIL PUMPS 
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BRAUN GEAR COMPANY 


FOR 

HIGHER 
STANDARDS 

OF 
MANUFACTURING 


THE DEVICE 
USING 


Mass Gears 


IS IMPROVED 


34 Nashua St. 


“THEY LIVE ON THE JOB” 


“Massachusetts Gear & Tool Gompany 


Woburn. Mass. 


* BEVEL 


HELICAL 
The manufacturer, design engi- 
neer and producti t mak plpsicncng 
eer and production expert make © won 


| SPECIAL 


the selection of dependable gears 
one of their definite responsi- 
bilities. 


It is common practice in hun- 
dreds of plants to specify Cin- 
cinnati Gears, Good Gears 
Only. Their precision control, 
accuracy and performance guar- 
antee assured dependability. 


Each Cincinnati Gear is made to 
fit your particular specifications 

.. Saves time and money and 
puts the right gear in the right 
place. 


THE CINCINNATI GEAR COMPANY 
‘*Gears...Good Gears Only"’ 


_ Wooster Pike and Mariemont Ave. * Cincinnati 27, Ohio 


makes precision 
“milled the bar” screw ma- 
" shies products that stand up under hard 
usage... and build up sales through customer demand? 


Wy" york, PA. Of course 


Write today for the new eye-catching folder that illus- 
trates and describes our famous line of ... 


CAP SCREWS SET SCREWS COUPLING BOLTS 
and MILLED STUDS in all sizes and threads 


Thrust Bearings 


STANDARD SIZES or 
SPECIAL DESIGN to 
your specifications. 

Send sketch or sample 
for quotation—without 
obligation. 


Any Quantity—One Bearing or Many. Catalog Upon Request. 


THE GWILLIAM CO., 360 Furman St., Brooklyn 2, N.Y. 
—ALL MAKES .,. 


GE AR Special and Standard 


PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified od Accura 
Quality and Fi orkmanship 


NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. Hillside, N. J. 


GANSCHOW 


RACK | 
AND PINION. 


GANSCHOW GEAR CO. 
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TO 60" PITCH DIA. 
“UP TO 10" FACE WIDTH 


14 N. MORGAN ST., CHICAGO 7. 


fight ge? gave cuts 
Tr ma res¥ 
 gerves aves 
: 
| 


CULLMAN 
Sprockets 


Over Eighty Thousand in Stock 


More than half a century of specialization in the 
design and manufacture of sprockets has made 
Cullman a leader in the sprocket field. Today, 
Cullman can ship promptly from its stock of 
over 80,000 sprockets, of endless types and 
dimensions. Too, sprockets for special require- 
ments can be quickly produced at low cost due 
to Cullman’s long years of experience and high 
precision production methods. 


Helpful Cullman Catalog 


gives engineering data full in- 
formation on sprockets and 
chains carried in stock. 


CULLMAN WHEEL COMPANY 


Chicago 14, Illinois 


ARGUTO 


_.. IN MANY DIFFERENT 


APPLICATIONS 


“OUTWEARS THE BEST 
BRONZE METAL” 


years 


without 
a drink— 


Write for Literature 


PHILADELPHIA 


RGUTO C 


WAYNE JUNCTION 
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VILLE) BEAKINGD 
* 
.| 
101-5 
1352 N. Altgeld St. 


relentless demand for better, 
ever better machines and machine tools makes the 
selection and proper application of anti-friction 
bearings an increasingly important and 
time-consuming problem for the design 
engineer. 

That's why more and more designers are 
drawing on Aetna’s widely diversified 
experience as an economizing 
short-cut to bearing 
problem solutions. 


Next time 
you have a 
bearing problem 
put Aetna Engi- 
neering Service to test. 
It's available for the 
asking and you'll get results 
best suited to your individual 
cost and performance needs. 


White for 52 PAGE ENGINEERING CATALOG 


STANDARD AND SPECIAL BALL THRUST BEARINGS *« ANGULAR 
CONTACT BALL BEARINGS + SPECIAL ROLLER BEARINGS « 


BALL RETAINERS *« HARDENED AND GROUND WASHERS « 
SLEEVES BUSHINGS 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 SCHURERT AVENUE + CHICAGO 39, ILLINOIS 
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GEORGE W. MOORE, Inc. 


100 BEAVER ST. WALTHAM, MASS. 


MACHINERY’S MATHEMATICAL TABLES 


A special book containing 126 pages of the mathe- 
matical tables used daily in drafting-rooms and in 
many shops, including powers and roots of numbers, 
circumferences and areas of circles, functions of 
angles, and logarithms. The tables of squares, cubes, 
square roots, cube roots and reciprocals cover numbers 
from 1 to 2000. The tables of circumferences and 
areas are for diameters ranging from 1/64 to 100. 
The trigonometric functions advance by minutes 
and degrees and are given to five decimal places. 
The logarithm tables are also to five decimal places. 
All of these tables are the same as the ones in 
MACHINERY’S HANDBOOK, but this small book is 
especially adapted to continual usage and quick 
reference. Send your order and $1.50 to 


THE INDUSTRIAL PRESS, 148 Lafayette St., N.Y. 13 


e ACCURACY at THREADS 

e LOW CHASER Ss 

e ALL AROUND DEPENDABILITY 
Bulletins available: General Purpose Die 

Heads, Insert Chaser Die Head, d- 

ing Machines. 


See our 
Advt on 

page 314 
Jan. 1949 


THE EASTERN MACHINE SCREW CORP., 23-43 84 san St., New Haven, 
Conn. Pacific Coast Representative: A. C. B ehringer, 3 San Pedro S 
Los Angeles, Calif. CANADA: F. F. Barber Machinery 


Company, Toronto, 


COMMERCIAL TOOL HARDENING 
AND HEAT TREATING 


Strictly Modern Equipment, Backed by the Skill and 
Judgment of 30 Years Experience. Also, We Sell 
“Heat-Easy” Compound for Pack Hardening High 
Speed and High Carbon—High Chrome Steels. 


THE BENNETT METAL TREATING COMPANY, Elmwood, Conn. 


Be 5 
\SET 
SCREWS 
«it 
LPS 
Dy, S &G 
| SS _ DIE HEAD 
— 


ONE-PIECE 


SELF-LOCKING NUTS 


The one-piece, all-metal, resilient ‘‘Flexloc’”’ is becoming widely 
accepted, because it is ‘processed to have an exceptionally uniform 
torque, and because it is a stop, a lock and a — nut all in one. 
All its threads are ‘“‘live’’ and load-carrying; ‘‘Flexloc’’ accommo- 
dates itself to a wide range of thread tolerances, and can be 
used over and over again without losing much of its torque... 
is not affected by temperatures commonly met within the indus- 
trial field of Mechanical Engineering , . . and being a ‘‘stop’’ 
nut, it stays locked in any position on a threaded member .. . 
and last, but not least—it won’t shake loose! 

The thin “Flexloc’”’ has become very popular because its tensile 
is so high and the space it occupies so small, 

Sizes from No. 6 to 2” in diameter—in ‘“ * and ‘“‘thin’’ 
types—in NC and NF thread series. Write for “‘Flexloc’’ Catalog. 


OVER 46 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNSYLVANIA BOX 22 
CHICAGO DETROIT 8T. LOUIS SAN FRANCISCO 


EVEREDE > 
(J 


EVEREDE 


BORING HEADS 


Two Sizes--2-50 and 4-50 


Your 

inquiries 
will receive 
immediate attention 


({EVEREDE TOOL CO.> 


2000-04 N. PARKSIDE AVE., CHICAGO 39, ILL. / 


Hollow Bored Forgings 
Lathe and Milling Machine Spindles 
Hydraulie Cylinders 
Let us have your inquiries on any requirements 
of Hollow Bored Forgings and Steel Shafts. 


AMERICAN HOLLOW BORING COMPANY 
1041 WEST 19th STREET, ERIE, PENNA. =~ 


CARBIDE MIDGET MILLS 
m\itnp, Operate at grinding-wheel speeds 

4. Cut 50 times faster 

MANY SHAPES and SIZES 


Cut hard materials - Rockwell 65-C Write for Catalog No. 16 


May be REGROUND time-after-time by Severance—savings are thus multiplied 
SEVERANCE TOOL INDUSTRIES, INC. 


Saginaw, Michigan 


636 lowa Ave., 


VERTICAL GRINDERS 
Cap.: 4” to 6” diam. 


VERTICAL SANDERS 
Cap.: 5” to 9” diam. 


‘up to 29% less weight 


IN THE NEW 


BUCKEYE 


Tools 


© Reduce the weight of an air tool and you increase 
the productive potential of that tool. That’s why 
these new Buckeye STREAM-POWER Air Tools are 
setting new production records wherever they are 
used. Completely redesigned and streamlined for 
more efficient operation, a Buckeye Air Tool weighs 
22% to 29% less than comparable models. That 
means less employee fatigue, easier operation in 
any position, greater productive output per em- 
ployee and per tool and—best of all—lower pro- 
duction costs. If it’s a job for a portable air tool, 
it's a job for a Buckeye. 


WRITE TO ME TODAY! | HORIZONTAL GRINDERS 
I'd like to send you 
complete information 
on these efficient new 
Buckeye Air Tools, in- 
cluding list of 25 new 
construction improve- 
ments that will cut 
your production costs. 
Drop me a line today. 


VERTICAL GRINDERS & SANDERS 
SHEARS © NIBBLERS © AIR WRENCHES 
DRILLS & SCREWDRIVERS 


_ BUCKEYE TOOLS CORPORATION 


DIVISION 12, DAYTON 1, OHIO 
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Kodak Conju-Gage, Model 8U, tests gears up to 814 
inches in diameter. Smaller models check gears up to 114 
inches and 41% inches, respectively, in pitch diameter. 


STEP UP GEAR QUALITY— 
CUT DOWN ON MASTERS 


@ In precision checking of gears, a single Kodak 
Conju-Gage Worm Section takes the place of 
many master gears—yet costs about the same as one. 


The Kodak Conju-Gage Worm Section is a 
gaging element produced by thread grinding to 
tolerances impracticably difficult to maintain in 
circular masters. It is accurately conjugate to spur 
or helical gears of any helix angle and any diameter 
as long as they have the same normal pitch and 
pressure angle. It can also test gears with different 
amounts of backlash. 


What’s more, the Kodak Conju-Gage Worm 
Section itself is easily checked for accuracy and 
can be reground repeatedly to its original 
specifications. 

So here is the way to save on testing and at the 
same time stop rejecting good gears or passing 
poor ones. For the inherently greater accuracy of 
the Kodak Conju-Gage Worm Section as com- 
pared with circular masters insures your gear shop 
against “‘tolerance robbery.” 

To get full details about Kodak Conju-Gages— 
how they work . . . save gears and money, write to 


EASTMAN KODAK COMPANY 
Industrial Optical Sales Division, Rochester 4, N. Y. 
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GAMMONS 


PRODUCTION TOOLS 
ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 


HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable 
Scleroscope Model D-1. This efficient 
single scale tester registers Brinell- 
Shore values without damage to the 
work. The old standby during the 
war is ready to serve again. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC. 


9025 Van Wyck Ave., JAMAICA 2, N. Y. 


LUERS 


_ PATENTED CUTTING OFF TOOL HOLDERS 


PATENTED CUTTING OFF BLADES 


ONLY the PATENTED construction of LUERS cutti “ae Lon 
ts normal expansion of bursting chips — MEA 
TING EFFICIENCY 


Manufactured by 
_ 4. MILTON LUERS, 12 Pine Street, Mt. Clemens, Mich. 


jet John Milton Luers Patents In 


JIG AND FIXTURE DESIGN 


A practical book with 382 pages of information on 
the design and construction of jigs and fixtures for 
drilling, boring, planing and milling. $3 per copy. 
Sent on approval. 


MACHINERY, 148 Lafayette St., New York 13, N.Y. 
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e WILSON has maintained and continues 
to maintain Field Service Engineers who are 
hardness testing specialists. Their responsi- ) 
| bility is to (1) study users’ requirements, (2) 

recommend equipment that will serve best, 
(3) see that it is correctly installed and (4) ] 
that it continues to give dependable service. 

We are originators, exclusive makers of 

Hardness Testers, ‘‘ROCKWELL”’ 
Superficial and TuKON Microhardness Test- 
ers. Our years of developing and improving 
hardness testing equipment give our factory- 

trained representatives background for best 
possible service to you. 


WILSON 


MECHANICAL INSTRUMENT CO., INC. 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. qaonmee 


230-D PARK AVENUE. NEW YORK 17, N.Y. my 


SCHERR aids to precision 


New hori- 
zontal 
type for 
production 
inspection 
just out. 


— 


Control the Job from start to Finish with 
the WILDER MODEL A PROJECTOR 


Throws a magnified shadow image 
of the part under inspectian against 
an enlarged drawing of part. Mag- 
nifications available, 10x to 200x. 
Horizontal worktable for flat work. 
Center support and micrometer 
cross slides for checking forming 
tools, screw threads, hobs, etc. Eliminates all errors due to ‘feel.”’ 
May be speedily operated, with little or no experience. Prevents 
costly errors and insures initial correctness from the start of a 
production run. THIS COMPARATOR can be equipped with a 
new circular type of Surface Illuminator. Base price, $350. 
A Positive Check on Gear fomeme—the SCHERR GEAR TESTER 
When placed on the 
worktable of the Wil- 
der Micro Projector, 
an enlarged image of 
the two meshing gears 
Also valuable used independently, 


is thrown on the screen. 
checking center distance, pitch line run-out and various gear 
errors, shown on dial indicator in .0005” as gears are rotated. 


Now—Every Toolmaker Can Own a SINE BAR 


Thoroughly normalized for undeviating ac- 
curacy. Two sizes—1”x5¢”x5”, and 1”x- 
1%”x5”. Type G has ground edges. Type L, 
lapped edges. Extremely low price makes 
this valuable tool available for the individual 
owner as wellas in quantity for the toolroom. 


: 52”, ground, $19.00, 
Write for full details on these Tools, 4 bapped: .00. 


and for the Scherr Small Tool Catalog. bl ye 


199 LAFAYETTE STREET 


., Inc. NEW YORK 12,N. Y. 


A piloted multiple purpose’ 
Kelly Bar using a special 4 
bladed block type cutter to 
bore and chamfer small hole 
and serrated blades to coun- 
terbore large ‘hole, 
LARGE, SMALL; LONG OR 
SHORT BORES 


Kelly produces standard or 
special boring bars and tools 
for all boring jobs. See Kelly 
first when you require expert 
tool engineering service. We 
can make bars up to 15’ 6” in 
length for all makes of boring 
machines. Send us your part 
print and we will make layouts 
for your approval, using the 
most practical and least expen- 
sive tooling available. 


Special automatic head to rough 
and finish bore and rough and finish 
face on one pass using a combina- 
tion of ‘a 4 bladed special block and 
serrated blades. 


Write for bulletin describing 
these and other types of 
KELLY Metal Cutting Tools. 


ALL CLASSES OF METAL CUTTING TOOLS FOR OVER 35 YEARS. 


time-tested live 
center with 


ited capacity — 


form and outlast any 
other live center. You 
depend on MARVECO 
tr 


MARVEL TOOL & MACHINE CO. 


1096 North River Road « St. Clair, Michigan 
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KEL LY Borinc Bars 
Helping Hand 
| Precision Hardness Testing | | 
E L LY REAMER 
| us vour cenree prosiems 
| CHERR | 4, 


$2.00 
postpaid 


chapters can you use most 
profitably right now?... 


Part |—Getting Acquainted with Tool Steel 


1. Tool Steel Terms 

2. Tool Steel— What It Is 

3. The Analysis of Tool Steel 
4. The Character of Tool Steel 
5. The Soundness of Tool Steel 


Part 1|—Selecting the Right Tool Steel for 


Each Kind of Tool 


6. The Matched Set Method 

7. The Twelve Matched Tool Steels 
8. The Matched Set Method in Use 
9. The Tool Steel Selector 


Part I1|—Properties, Heat Treatment and 


Testing of Tool Steel 


10. Heat Treating Methods and Equipment 

11. Hardness and Toughness Testing 

12. Properties and Heat Treatment of Twelve 
Matched Tool Steels 

13. High Speed and Hot Work Steels 


Part 1V—Things Worth Knowing 


14, Relation of Design to Heat Treatment 
15. The Hot Acid Etch Test 

16. Timbre and Hardenability Tests 

17. Spark Testing 

18. Furnace Atmosphere 

19. The Time Required to Heat Tool Steel 
20. Quenching and Tempering 

21. Trouble Shooting 


CLIP AND MAIL NOW [a 


THE CARPENTER STEEL COMPANY, READING, PA. * DEPT. 2C-1 


Please send me, postpaid, your revised ‘Tool 
Steel Simplified’. I enclose $2.00 ($2.50 
outside U.S.A.) in full payment of the book. 


Yours for only 


Firm Name 


Mailing Address 


City. State 


j 
| 
Name Title 
| 
| 
| 


Completely 
Reuised 


Over 87,000 


copies in use 


Which of these 21 data-packed 


INDEPENDENT? 
LATHE 


CHUCKS 


All types of mountings 


Whiton | Mu ulti- 
“Steel Finge er’ 


Makers of Fine Chucks + socal n 
Centering Machines + Gear Cutting Machines 


Wieck THE WHITON MACHINE COMPANY 
NEW LONDON, CONN. 


is to 


SPECIAL MACHINERY 


AND 


the “swing” 


the “orders” are going to — 


“COLUMBUS DIE-TOOL" 


Because we have specialized for years in designing and 
building single purpose machinery, our “know-how” is 
unequalled. WE HELP TO KEEP YOU AHEAD OF 
COMPETITION by designing the right machine for the 
job. Send us your machinery and tooling problems. 


JIGS FIXTURES SPECIAL TOOLS 
BUILDING COMPLETE MACHINE TOOLS 
UNITS FOR MACHINE TOOLS 
PUNCHES AND DIES 


855 CLEVELAND AVE. 
coLumBUS L 


ie A 564-page authoritative h 
page authoritative handbook 
= “4 a | 
” 
Finger 
; "Steel 
| es Jaws 
Gi ping 
@ Tighter GripP 
& More Rigidity 
@ Greater Accuracy Try it yourself. 
Distribution a piece of that’s 
* Even our fingers: 
of Pressure Your holding. No 
ms? 
Holding Probleme! 
Work Hol whiton 
Ask for catalog. too. 
U G. 
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and Re-Sale Section 


LATHES 


Bridgeford 36” x 14’, M.D., 7’ Cents. 


12’ Cents 
Niles- Sement- Pond 48” x 24’ G.H., 
15’ Cents. 


Whitcomb Blaisdell 18” x 14’, M.D., 
12’ Cents, 


MILLERS 


Ingersoll 2 spdl, M.D. Openside Planer 
type, Key Way and Spline Miller. 12’ 
table feed, Timken Bearing spindles. 


Milw. No. 2K Hor. Miller, late type. 
Cin. No. 3 Dial Type Vert. Miller, med. speed. 


PRESSES 


Toledo No. 59; cap. 240 tons; str. of slide 12”. 
Farquhar 100 ton iyd. Press; str. 36’, 


double crank, D.B.G. Press. 
FORGING MACHINES 


Standard 1200 lb. Auto. Drop (1943). 
Bradley 300 lb. Helve Ham. 


RADIAL DRILLS (Very latest type) 


Hendey 24” x 18’ Yoke Hd., M.D., T.A., 


Cin. No. 38 Univ., rect. overarm, motor-in-base. 


Niagara No. 612-C, 184 ton, 12” str. S.S. 


American ‘‘Hole Wizard’’ 4’ 13”, 
Cin. 4’ 9” Super Service. ‘ 


BORING MILLS 

Univ. No. 44 Tri-way, 41%2” Bar, 
Univ. 4” bar Tri-way. 

Yoder 3A. 3” bar. 

Bullard 24”, 36”, 42” Spiral Drive. 


PLANERS 


Cin. 78” x 56” x 22’, 4-hds. 

Cin. 60” x 48” x 25’ Hypro, 4-hds. 

Liberty 72” x 72” x 20’, 4-hds. (1942 machine). 
Putnam 84” x 84” x 40’, 4-hds., rev. M.D, 


NEW RAFTER SHEARS 


Sizes 
x 10’— 3/16” x 12’— 
mild steel. mild steel. 
%” x 10°— 3/32” x 12’— 


stainless steel. stainless steel. 
Immediate delivery from stock. 


—SEND FOR COMPLETE LISTINGS. 


Botwinik Brothers 


OF MASS., INC. 


14 SHERMAN ST., WORCESTER 1, MASS. 


COMPLETE YOUR MACHINE TOOL FILES 


THE MARK OF 


RADIAL DRILLS 


2’ Fosdick, 9” col., gear box 

3’ American Sensitive, cone 

3’-10” Fosdick, gear box 

4’ American Sensitive, m.d. on arm 

4’-12” Fosdick, gear box 

4’-13” American, gear box 

4’ Niles-Bement-Pond Semi-Universal, m.d. 

5’ American Triple Geared, 13” col., gear box 

5’-13” Cincinnati-Bickford, m.d. 

5’ Cincinnati-Bickford Full Universal, gear box 

5’ Cincinnati-Bickford Plate Hole Driller, 
m.d, on arm 

5’ Prentice Plain, m.d. 
-15” Carlton, gear box, inclosed head 

6’-15” Cincinnati-Bickford, with 7’ arm, m.d. 

6’ Niles-Bement-Pond Semi-Universal, m.d. 

6’-16” Western, m.d. 

7’-17” Dreses, gear box, m.d, 

8’-16” American Triple Purpose, m.d. on arm 

8’-19” American Triple Purpose, m.d. on arm, 
1942 machine 

10’-22” American Triple Purpose, m.d. on arm 


UPRIGHT DRILLS 


20” Barnes All Geared, m.d., tapper 
21” Cincinnati-Bickford, m.d., tapper 
24” Cincinnati-Bickford, m.d. 

30” Rich H.D., m.d. 

D4 Colburn H.D., m.d. 

D8 Colburn H.D., m.d. 

25 Foote-Burt, m.d. 

No 36HO Baker, H.D., m.d. 

No. 217 Baker H.D., s.p.d, 


GEAR SHAPERS 


No. 6 Fellows, belt drive 

No. 7, 7A Fellows, m.d. 

No. 18 Fellows, Gear Finishing Machine, m.d. 
No. 61 Fellows, belted, m.d. 

No. 61A Fel.ows, m.d., latest type 

No. 64-S Fellows, m.d. 

No. 615A Fellows, m.d, 

No. 645 Fellows, belt drive 

No. 645A3 Feliows, m.d., latest 


GEAR GRINDERS 


9” Pratt & Whitney Hydraulic Spur, m.d. 

10” Pratt & Whitney Hydraulic Spur and 
Helical, m.d. 

No. 2HS Lees-Bradner Spur and Helical, m.d. 

No. 18LS Fellows Gear Lapper, m.d. 


THE SIGN OF QUALITY 
DEPENDABILITY 


Castern Rebuilt Machine Tools 


AUTOMATICS 


8 spindle 15%” Cone, m.d., latest 

4 spindle %” Cleveland, Model M, m.d. 

4 spindle 14,” Conomatic, m.d., bar, 
1942 machine 


No. 5D2—12” Potter & Johnston, m.d., air chucks, 
1944 ‘machine 


No. 5D2—15” Potter & Johnston, m.d., air chucks, 
1944 machine 


No. 6A Potter & Johnston, m.d. 

No. 6C Potter & Johnston, m.d. 

14” Fay, Flanders Type, m.d. 

20x25” Jones & Lamson, m.d., latest 

4 spindle %” Model R-4 Acme-Gridley, m.d. 
4 spindle 244,” Cleveland Model ‘‘K’’, m.d. 
24%,” Gridley Single Spindle, m.d. 

21%,” Cleveland Model A, m.d, 

44%,” Cleveland Model A, m.d, 

412” Cleveland Model A, m.d. 

5%” Cleveland Model A, m.d. 

6” C.eveland Model A, m.d. 

7%,” Cleveland Model A, m.d. 


HORIZONTAL BORING MILLS 


No. 0 Giddings & Lewis, m.d., 3%” bar 

2%" Cleveland, m.d. 

No. 25T Giddings & Lewis, m.d., 24%” bar, 
latest 

No. 31 Lucas, 3” bar, m.d. 

No. 33 Lucas, 442” bar, m.d. 

No. 45 Giddings & Lewis, m.d., 5” bar 

4” bar Detrick & Harvey Floor Type, m.d. 

514” bar Niles, m.d. 

10” bar Sellers Floor Type, m.d. 


VERTICAL BORING MILLS 


24” Bullard New Era, m.d., with side head 

36” Bullard Spiral Drive, m.d., with side head 

36” Bullard New Era, m.d., with side head 

42” Bullard New Era, m.d., with side head 

42” Bullard Spiral Drive, m.d., with side head 

42” Colburn H.D., m.d., 2 swivel heads 

48” Cincinnati Rapid Production, m.d., 1 turret 
head, 1 swivel head 

48” Colburn H.D., m.d., 1 turret, 1 swivel head 

48” Putnam H.D., m.d, 2 swivel heads 

54” Colburn, md., 1 turret, 1 swivel head 

84” Niles H.D., m.d., 2 swivel heads, p.r.t,. 

100” Niles Heavy, md., 2 swivel heads, p.r.t. 

120” Niles Heavy, md., 2 swivel heads 


Wecarry an average stock of 2,000 machines. Let us quote on your requirements. 


THE EASTERN MACHINERY COMPANY 


1006 Tennessee Avenue, Cincinnati 22, Ohio + MElrose 1241 + Cable Address EMCO 


DIRECT FROM STOCK 


Power Presses—Turret Lathes 
Milling Machines—Lathes 
Industrial Equipment of all types 


FALK MACHINERY CO. 
18 WARD STREET, ROCHESTER, N. Y. 


MONARCH 12”x 30”, 12” x54” centers 
Model CK Toolmakers Lathe 


GLEASON 3” and 12” straight bevel gear 
generator 


MONARCH 10x20 Model EE Toolmakers 
Lathe 


Telephone: CAnal 6-5360 


LATEST TYPE MACHINE TOOLS 


GRAY 36 x 36x 8’ Planer; “maximum serv- 
ice,” motor drive 

BROWN & SHARPE No. 1, 2 Universal 
Grinding Machine 

LUCAS No. 41 Horizontal Boring, Milling and 
Drilling Machine—High Speed, motor drive 


SELECTED FROM OUR STOCK OF MORE THAN 2000 DEPENDABLE MACHINE TOOLS 
Send Us Your Specific Inquiry. Every Machine Carries Our Money-Back Guarantee 


MOREY MACHINERY CO., INC. 


Cable Address: Woodwork, New York 


410 BROOME STREET 
NEW YORK 13, N. Y. 
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GET “LIKE NEW” 


PERFORMANCE 
WITH CIMCO TOOLS 


SPECIAL 
No. 3——12 Arter Surface Grinder 


BORING MILLS 
24” & 36” Bullard ‘New Era’ , 
34” King Boring Mill 
GEAR CUTTERS AND HOBBERS 

No. 2 Pfauter Gear Hobber, B.D. 
No. 12 M.D, 
No. 3—26 Brown & Sharpe, M.D. 
3”—11” Gleason Gear Generator 
2—No. 3—36” B & S Gear Cutters 
1—48” G & E Gear Cutter 

DRILLS 
2%” to 7” Plain Radial Drills 


LATHES 


18” x 54” centers, Lodge & Shipley, Late 
type, Lathe 


16” x 8’ Carroll-J — Grd. Hd. New 

10” Rivett Bench Lath 

14” x 6” LeBlond Seseet Head Screw Cut, 
Eng. Lathe 

16" = ey) American Geared Head Screw Cut, 
Eng. Lathe 

36 x 36 American Geared Head Screw Cut, 
Eng. Lathe 


GRINDERS 
1—No. 72-A3 Heald Internal Grinder, late type 
1—No. 72-A5 Heald Internal Grinder, late type 
10” x 24” Landis Universal, late type 
10” x 48” Norton Plain, late type 
14” x 36” Landis Plain, late type 
16” x 96” Landis Universal, late type 
14” x 72” G & L Surface, late type 
120 A 51 Gardner Opposed Wheel Grinder 
124—53” Gardner Horizontal Dise Grinder 


GOULD & EBERHARDT 36 R | 


RACK CUTTER 
MILLERS 
No. 3 CINCINNATI PLAIN MILLER, | 


LATE TYPE 


No. 12 Brown & Sharpe, Plain 

3S Cincinnati, Plain 

No. 4 Cincinnati Plain, Rect. 0.A. ; 

No. 3A & No. 4A Brown & Sharpe Universal 


PLANERS 
24” x 24” x 8’ Liberty Openside Planer 
30” x 30” x 12’ Liberty Openside Planer 
112” x 76” x 28’ Convertible 
Planer 
120” x 120” x 20’ Liberty 
Double Housing Planer 


Many other tools of various 
sizes and types. 


Cincinnati Machinery 


Company Incorporated 
239 E. SECOND STREET 
CINCINNATI 2, OHIO 


QUALITY TOOLS 


GEAR MACHINERY 
Nos. 3, 12 and Type T Barber-Colman 
Nos. 8H, 12H and 16HS Gould & Eberhardt 
Nos. 1. 5A and 5AC Lees-Bradner 
No. 130 Cleveland Rigid hobber 
10” Pratt & Whitney gear grinder 
12” Red Ring gear shaver 
No. 5M Adams Mfg. hobber 


RADIAL DRILLS 
3’ Morris 


4’ Hammond sensitive 

4’ Cincinnati Bickford universal 
4’ American triple purpose 

6’ Dreses 

6’ Cincinnati Bickford 

7’ American triple purpose 


SURFACE GRINDERS 
24” x 48” Springfield planer type 
14” x 60” Mattison hydraulic 
12” x 40” Thompson hydraulic 
10” x 24” Norton hydraulic 
Nos. 3 and 34 Abrasive 
12” and 16”, No. 22 Heald rotary 
16” and 24”, No. 25A Heald rotary 
16”, No. 11 Blanchard rotary 
30”, No. 16 Blanchard rotary 
14” x 36” Pratt & Whitney ¥ vertical 
8” Pratt & Whitney tub type 
Model DA Walker single stroke 


TURRET LATHES 


Warner & Swasey, Nos. 2, 3. 4, 5, lA and 3A 
Gisholt, Nos. 3, 4 and 3AL, 28” 

Bardons & Oliver, Nos, 3 and 5 

Jones & Lamson, 3” x 36” and 4” x 34” 
Bullard. 24” and 42” vertical 

Foster. No, 2FU Fastermatic 


SEND FOR COMPLETE LIST 


MILES MACHINERY COMPANY 
SAGINAW, MICH. 


PORTABLE HEATER 
S$ ALE IMMEDIATE 


DELIVERY 
STEWART-WARNER PORTABLE POWER- 
FUL 100,000 BTU GASOLINE-BURNING 
HEATERS COMPLETE WITH TURBINE 
TYPE BLOWER AND 1/2 HP. AIR- 
COOLED BALL-BEARING ENGINE. 


Portable Self-Powered Many-Purpose 
Heater 
Ideal for Machine Shops, Factories, etc. 


HEATING Se shops, sheds, warehouses, 
Is, buildings under construc- 
tion, spot- etc. 


PRE-HEATING engines, tractors, trucks, 
equipment, etc. 


THAWING frozen areas, machinery, pipe 
lines, tanks, etc. 


DRYING plaster, paint, mortar, concrete, etc. 
ORIGINAL COST ...............0+ over $600.00 
Phone: 6089-W OR WIRE COLLECT 


MODERN SPECIALTY DISTRIBUTORS 
Pueblo, Colorado P. O. Box 1421 


THESE NEW IN 1941 OR LATER 


MILLS 

No. 0-8 CINN. Plain 

No. 0-8 CINN. Vertical, Rotary Table 
No. 2MH CINN. Universal—also Plain 
*No. 1-18 CINN. Production 

No. 18 CINN. Mill Mfg. 

No. 2H K&T Universal Horizontal 
No. 2HL K&T Vertical 

No. 4K K&T Plain, Like New 

No. 4K K&T Vertical Boring Head 
M-24 K&T Production Mill 


RADIAL DRILLS 
*4’ AMERICAN 
No. 368—6’ HAMMOND 


ENGINE LATHES 
18” x 12’ AMERICAN 
16” x 36” BRADFOR 
16” x 10’ CARROLL JAMIESON 
18” x 48” CENTUR 
*9” x 18” HARDINGE 
16” x 6’ NEW SEBASTIAN, TA MIB 
81," x 40” RIVETT 
TURRET LATHES 
No. 5 BARDONS & OLIVER 
No. 4 MIDLAND 
No. 3 GISHOLT Chucking Machine 
No. 4 GISHOLT Chucking Machine 
No. 5 GISHOLT Bar Feed 
*No. 1A W&S Preselect Head 


AUTOMATIC 
154,” GREENLEE 6 spindle, tooling, 
excellent condition. 


HEADERS 
14” x 2” New DSSD—Mar. Del. 
CRANKSHAFT LATHES 
24” x 25” CRANKSHAFT CBF-2 
36” x 48” LEBLOND 


GRINDERS 
No. 2 CINN. Centerless, Film Bearings 
No. 3 CINN. eg Film Bearings 
6” x 30” CINN 1, Plain, Film Bearings 
PORTER- CABLE Bolt 
12” x 36” x 40” THOMPSON Hyd. 
Type C, Like New 


PUNCH PRESSES 
No. 62 BLISS No. 7G STANDARD 
No. 62A BLISS *No. 56 TOLEDO 


MISCELLANEOUS 

10” SUNDSTRAND Stub — 

No. 1-GED BAKEWELL Tappe 

Type S BARBER-COLMAN "lees Hobber 
*No. 3 BARBER-COLMAN Gear Hobber 

No. H3 BARNES Hydram Drill 

+: 305 BLISS Straight Side Press 

1B. S. Screw chine, Model 00G 

48” x 48” GRAY Double Hous. Planers 

3 No. 40 LEES-BRADNER Ring Type 

Thread Millers 
No. 2A PRATT & WHITNEY Jig Borer 


*Older than ’41, but in Like New Condition. 


Since 
JOSEPH & SONS, Inc. 


TV7O SEMINARY ST. 


ROCKFORD, ILLINOIS 


WANTED 


10’ x Y2” press brake 8’ x V2” gate shear 
Cincinnati or equivalent. 
State price and delivery. 
Box No. 529, MACHINERY, 
148 Lafayette St., New York 13, N. Y 


FOR SALE—FEDERAL SPOT WELDER 
Designed for welding aluminum up to .081 
24ST to meet Army-Navy specifications. 
Complete with control panel. Cost today 
$12,000.00. Bargain. 


DOBBINS METAL PRODUCTS 


1207 Fulton Avenue San Antonio, Texas 


MECHANICAL DESIGNER 


With a minimum of five years’ experience 
in heavy materials handling equipment. Able 
to do rapid, accurate design and detail work 
on ore bridges, cranes and whirlers. Write, 
giving resume of experience, education and 
salary desired. The Salary Personnel Man- 

ager, Dravo Corporation, Neville Island, 
Pittsburgh 25, Pa, 
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FOR THE HEAVY TOOLS... See SIMMONS 


120” x x 
Heavy 
Planer, 230 volt, 
D.C. Planer Type 
Reversing Motor 
and Control. = 
4-Heads. New 1943. ‘Ee 


120” NEWTON Type U-97-A Cold Saw 
Cutting-Off Machine, hydraulic feed, 
cast steel work tables. 


30/45” x 127” centers NILES Gap Type 
Hobber. journal turning and axle lathe. 


42” and 48” AMERICAN, 16-speed 
Geared Head Engine Lathes. 


14’x 50’ (34’ centers) NILES SCREW CUTTING ENGINE : 

LATHE. Power rapid traverse to carriage, compound rest. Write today for 

Arranged for motor drive. Complete Current 

SPECIFICATIONS: Steady rest range, dia. 28” to 50” Stock List of Simmons 
” ailstock bearing on be 87” x 

Max. swing over ways out spindle—12”; adjustment 2” Engineered-Rebuilt 

Swing over carriage, gap piece in 138” — range, RPM 233 to 23 P 

Takes between centers, onan. «ee. ead screw diameter 3% Machine Tools 

Steel spindle bearings, front E EQUIPMENT: 

Diameter offace-plats 14a” drive’ motor, power, rapid, traverse 

Face of steel internal driven gear 8” pe 

Carriage bearing on ways 88” four faceplate chuck 

Feeds 27; range per RPM .010 to .400 Net weight, approx. (Ibs. 190,000 


) 0 
Threading range -100 to 4” Boxed weight, approx. (Ibs.) 210,000 


SIMMONS MACHINE TOOL CORPORATION 


MAIN OFFICE AND PLANT: 1600 N. BROADWAY, ALBANY 1, N. Y. NEW YORK OFFICE: 50 EAST 42ND STREET (GUIS 
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For addresses of manufacturers listed. consult advertisements in this and previous issue. Index Pages 401-402 


ABRASIVE CLOTH, Paper and Belt Bethlehem Steel Co. 
Carborundum Co. Elmes Engineering Works 
Behr-Manning Corp., Div. Norton Co. Farquhar, A. B., Co. 

Walls Saies Corp. Farrel-Birmingham Co., Inc, 

ABRASIVE DISCS Hydropress Inc. 


Lake Erie Engineering Corp. 


See Discs, Abrasive. Morgan Engineering Co. 
ABRASIVES, Polishing, Tumbling, Etc. Vickers, Inc. 

Carborundum Co. 

estan: Ca. AIR HOISTS—See Hoists, Air. 
ACCUMULATORS, Hydraulic AIR TOOLS-——See Grinders, Pneumatic 

Baldwin Locomotive Works Drills, Portable Pneumatic, etc. 


Automotive 


CUSTOM ENGINEERED 


and Aircraft 


the Trucks and 


Designing the es _ Tractors and 


Planning i 4 Farm Machines 


ROCKFORD 


CLUTCHES 


We realize that your clutch needs may be 
‘different’. Seldom are two clutch problems 
exactly the same. So we build clutches to 
conform with your product's design Our 
engineers specialize in clutch research and 

Sabarvising manufacturing development. Their extensive 

Installation experience in power transmission and control 
is at your disposal to find the right answer to 
your clutch problem. A print, showing your 
product's power transmission requirements, will 
command their careful study of the important 
factors involved and bring you their recom- 
mendations for giving your product the ad- 
vantages of a custom-engineered ROCKFORD 
CLUTCH application. 


ROCKFORD CLUTCH DIVISION 
BORG-WARNER 


Street, 
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ALLOY-STEELS 


Allegheny Ludlum Steel Corp. 
Bethlehem Steel Co. 
Carpenter Steel Co. 
Chambersburg Engineering Co 


Ingersoll Steel Div., Borg-Warner Corp. 


National-Erie Corp. 
Republic Steel Corp., 
Union Drawn Steel Div. 
Ryerson, Joseph T., & Son, Inc. 
U. S. Steel Corp., Carnegie-IIlinois 
Steel Corp. Div. 
Vanadium-Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc 


ALLOYS, Aluminum 
Aluminum Co. of Americo 


ALLOYS, Non-Ferrous 


American Brass Co. 
Haynes Stellite Co 
Revere Copper & Brass, Inc. 


ARBOR PRESSES 
See Presses, Arbor. 


ARBORS AND MANDRELS 


Brown & Sharpe Mfg. Co. 
Chicago-Latrobe Twist Drill Wks. 
Cleveland Twist Drill Co. 
Danly Machine Specialties, Inc. 
Jacobs Manufacturing Co. 
Kempsmith Machine Co. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 

Standard Tool Co. 

Union Twist Drill Co. 

Whitman & Barnes 


BABBITT 


Bunting Brass & Bronze Co. 
Johnson Bronze Co. 
Ryerson, Joseph T., & Son, Inc. 


BALANCING EQUIPMENT 


Anderson Bros. Mfg. Co. 
Gisholt Machine Co. 

(Static and Dynamic) 
Pope Machinery Corp. 
Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Co. 
Westinghouse Electric Corp. 


BALLS 


Kennametal, Inc. 
S K F Industries, Inc. 


BARS, Boring 
See Boring Bars. 


BARS, Phosphor Bronze 


Bunting Brass & Bronze Co. 
Johnson Bronze Co. 


BARS, Steel 


Allegheny Ludlum Steel Corp 
Bethlehem Steel Co. 
Carpenter Steel Co. 
Firth Sterling Steel & Carbide Corp. 
Republic Steel Corp., 

Union Drawn Steel Div. 
Ryerson, Joseph T., & Son, Inc. 


BA 
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For addresses consult advertisements in this and previous issue 


Timken Roller Bearing Co. 
U. S. Steel Corp., (American Steel 
& Wire Co. Div., Carnegie-IIlinois 


Steel Corp. Div., Columbia Steel 
Co. Div., Tennessee Coal, Iron & 


Wheelock, Lovejoy & Co. 7 
BASES, Machinery, Welded X27) “BE SURE YOUR NEXT COUPLINGS 
Mahon, R. C., Co. ~ ” 
HAVE ALL THESE FEATURES... 
Bunting Brass & Bronze Co. 
Johnson Bronze Co. ra 


BEARINGS, Ball 
Aetna Ball & Roller Bearing Co. 


“Simple, accurately “Special oil-resistant synthetic rubber 


hined insert for quiet, flexible operation’”’ 
Atlantic Gear Works, Inc. ai — 
Ball & Roller Bearing Co. ee-piece 7 
Bearings Co. of America construction 


Boston Gear Works, Inc. 

Fafnir Bearing Co. 

Federal Bearings Co., Inc. 
Gwilliam Co. 

Nice Ball Bearing Co. 
Norma-Hoffmann Bearings Corp. 
S K F Industries, Inc. 

Schatz Mfg. Co. 

Torrington Co. 


BEARINGS, Bronze and Special Alloy 


American Brake Shoe Co. 
Amplex Mfg. Co. 

Bunting Brass & Bronze Co. 
Haynes Stellite Co. 
Johnson Bronze Co. 


BEARINGS, Lineshaft 


Fafnir Bearing Co. 

S K F Industries, Inc. 

Orange Roller Bearing Co., Inc. 
Standard Pressed Steel Co. 


BEARINGS, Needle 


Norma-Hoffmann Bearings Corp. 
Orange Roller Bearing Co, Inc. 
Torrington Co. 


BEARINGS, Roller 


Aetna Ball & Roller Bearing Co. 
Fafnir Bearing Co. 

Gwilliam Co. 

Hyatt Bearings Div., 

General Motors Corp. 
Norma-Hoffmann Bearings Corp. 
Orange Roller Bearing Co., Inc. 
Rollway Bearing Co., Inc. 

S K F Industries, Inc. 
Timken Roller Bearing Co. 
Torrington Co. 


BEARINGS, Self-Lubricating (Oilless) 


Amplex Mfg. Co. 

Arguto Oilless Bearing Co. 

Bunting Brass & Bronze Co. 

Johnson Bronze Co. 

Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


BEARINGS, Tapered Roller 


Raybestos-Manhattan, Inc., 

Manhattan Rubber Div. 
Timken Roller Bearing Co. 
Torrington Co. 


BEARINGS, Thrust 


Aetna Ball & Roller Bearing Co. 

Atlantic Gear Works, Inc. 

Ball & Roller Bearing Co. 

Bearings Co. of America 

Boston Gear Works, Inc. 

Bunting Brass & Bronze Co. 
(Continued on page 370) 


“Equipped with standard 


keyways 
and set 
Screws”’ 
| 
\ 


“Available for 
shaft diameters from %" to 114” 


SE SSS SS SSS SSS SSS SSS SS SSS SSS SSS 


BRAND NEW DESIGN . . . These new Boston Gear Couplings are 
designed for quick, simple installation and long, trouble-free service 
without attention. Completely, accurately machined, they are in- 
tended for a wide range of industrial applications where flexibility, 
ruggedness and durabiiity are required. These couplings require no 
lubrication and are not harmed by oil, dust or dirt. 


AVAILABLE IMMEDIATELY FROM STOCK! There’s a 
Boston Gear Distributor within fast shipping time of 
your plant who can supply you with these new couplings. 
Write for complete list of authorized distributors — or 
see our alphabetical listing in THOMAS’ REGISTER 
for your nearest distributor. 


RE | Get this folder on Boston Gear’s j 
@ new flexible couplings a, 


Position 


f th Id lete | T N 
ne of the world’s most complete lines 
71 distributors in major cities G E A K 


56 Hayward St., Quincy 71, Mass. 
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SPHERICAL 
CONTACT 


The two seats in each Dart 
Union are spherical- 
ground to form a true 

ball joint that’s drop- 
tight and leak- 

proof. 


PROPER 
ALLOYS 


Both seats are made of 
bronze—which means 
they’re yon-corroding 
... longer lasting. 


TROUBLE- 
FREE DESIGN 


Darts close without damage, 
jamming, or excessive 
wrenching. Body and nut 
are made of high-test, 
air-refined malleable 
iron ... practically 
indestructible. 


For these and other 


S 
SS 
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z Dart advantages, order today 
= 


from your supplier. 


E. M. DART MANUFACTURING CO. 
PROVIDENCE 5, RHODE ISLAND 
UNIONS 


Fafnir Bearing Co. 

General Electric Co. 

Gwilliam Co. 

Norma-Hoffmann Bearings Corp. 
Orange Roller Bearing Co., Inc. 
Timken Roller Bearing Co. 
Torrington Co. 


BELT FASTENERS, Metal, Leather, Etc. 
Bristol Co. 
Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


BELT SHIFTERS 
Standard Pressed Steel Co. 


BELTING TRANSMISSION 


Raybestos-Manhattan, Inc., 
Manhattan Rubber Div 


BENCHES, Work, and Bench Legs 


Baumbach, E. A., Mfg. Co. 
Standard Pressed Steel Co. 


BENDING MACHINES, Angle Iron 
Consolidated Mch. Tool Corp. 
General Mfg. Co. 

Hannifin Corp. 


BENDING MACHINES, Hydraulic 
Baldwin Locomotive Works 
Bethlehem Steel Co. 

Buffalo Forge Co. 
Chambersburg Engineering Co. 
Farquhar, A. B., Co. 

Hannifin Corp. 

Hydraulic Press Mfg. Co. 

Lake Erie Engineering Corp. 
Morgan Engineering Co. 


BENDING MACHINES, Pipe 
Buffalo Forge Co 
Farquhar, A. B., Co. 


BLAST CLEANING EQUIPMENT 
Pangborn Corp. 

Production Machine Co. 

Walls Sales Corp. 


BLOWERS 


Buffalo Forge Co. 

DeLaval Steam Turbine Co. 
Ingersoll-Rand Co. 
Westinghouse Electric Corp. 


BOILER TUBES 
Ajax Manufacturing Co. 
Bethlehem Steel Co. 


Republic Steel Corp., Union Drawn 
Steel Div. 


Ryerson, Joseph T., & Son, Inc. 


U. S. Steel Corp., National Tube Co. 
Div. 


BOLT AND NUT MACHINERY 
Ajax Manufacturing Co. 
Hill Acme Co. 
Landis Mch. Co. 
National Machinery Co. 
New Britain Machine Co., 
New Britain-Gridley Mch. Div. 


BOLTS AND NUTS 
Aluminum Co. of America 
Bethlehem Steel Co. 
National Acme Co. 
Ottemiller, W. H., Co. 
Republic Steel Corp., 
Union Drawn Steel Div. 
Russell, Burdsall & Ward Bolt & Nut Co. 


BOOKS, Technical 
Industrial Press 


Lincoln Electric Co. 
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BC 


sf For addresses consult advertisements in this and previ i 
£ 
q 
S 
SS 
\ 
= SS = 
S 
ly. 
D 
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consult advertisements in this and previous issue 


BORING AND DRILLING MACHINES 
ixer Brothers, Inc. 
Drill Co. 
irnes, W. F. & John, Co. 
sttard Company 
»nsolidated Mch. Tool Corp. 
»sa Corp. 
iote-Burt Co 
igersoll Milling Mch. Co. 
night, W. B., Mchry. Co. 
Moline Tool Co. 
National Acme Co. 
iattonal Automatic Tool Co. 
snvder Tool & Engrg. Co. 


BORING AND TURNING MILLS, 
Vertical 
American Steel Foundries, King 
Mch. Tool Div. 
sutlard Company 
Corp. 
Snvder Tool & Engrg. Co. 


BARS 


‘mstrong Bros. Tool Co. 
Nard Company 
irboloy Co., Inc. 
erede Tool Co. 
- Cell-O Corp. 
=irth Sterling Steel & Carbide Corp. 
sairing Tool Co. 
Milling Mch. Co. 
Kelly Reamer Co. 
-eyoy Tool Co., Inc. 
»ady Tool Co. 
~rner & Swasev Co. 
Williams, J. H., & Co. 


ORING, DRILLING AND MILLING 
“ACHINES, Horizontal 
Barnes, W. F. & John, Co. 
Espen-Lucas Machine Works 
ith Sterling Steel & Carbide Corp. 
ngersoll Milling Mch. Co. 
lational Automatic Tool Co. 
Snvder Tool & Enara Co 
Universal Boring Machine Co. 


“ORING HEADS 
-x-Cell-O Corp. 
Sairing Tool Co. 
naersoll Milling Mch. Co. 
Kelly Reamer Co. 
Mummert-Dixon Co. 


2ORING HEADS, Offset 
sairing Tool Co. 


80RING MACHINES 
« Cell-O Corp. 
4eald Machine Co. 
jational Automatic Tool Co. 
New Britain Machine Co., 
New Britain-Gridley Mch. Div. 
stokerunit Corp. 


ORING MACHINES, Jig 


sryant Machinery & Engineering Co. 
_incinnati Bickford Tool Co. 
Cosa Corp. 
osdick Mch. Tool Co. 
Hauser Mch. Tool Corp. 
Kearney & Trecker Corp. 
Knight, W. B., Mchry. Co. 
Moore Special Tool Co., Inc. 
Pratt & Whitney 


BORING TOOLS 
Armstrong Brothers Tool Co. 
Bullard Co. 
Carboloy Co., Ine. 
Ex-Cell-O Corp. 
Firth Sterling Steel & Carbide Corp. 
Gairing Tool Co. 
Haynes Stellite Co. 


Kelly Reamer Co. 

Kennametal, Inc. 
tour Co., Ine. 

Metal Carbides Corp. 

super Tool Co 

Union Twist Drill Co 

Varner & Swasev Co 


Williams, J. H., & Co. 


BRAKES, Press and Bending 
Bliss, E. W., Co. 
Cincinnati Shaper Co. 


Cleveland Crane & Engrg. Co. 


Ferracute Machine Co. 
O'Neil-Irwin Mtg. Co. 
Verson Allsteel Press Co. 


BROACHES 
American Broach & Mch. Co. 


Carboloy Co., Inc. 

Colonial Broach Co. 

Detroit Broach Co. 

duMont Corp. (Hand, for keyway 
cutting) 

Ex-Cell-O Corp. 

Lapointe Machine Tool Co. 

National Broach & Mch. Co. 


BROACHING MACHINES 


American Broach & Mch. Co. 
Cincinnati Milling Mch, Co. 
Colonial Broach Co. 
Consolidated Mch. Tool Corp. 
Foote-Burt Co. ed 
Lapointe Machine Tov! Co. 
National Broach & Mch. Co. 
Oilgear Co. 


Ahcowet C G contains a coms 
bined detergent and wetting 
agent. It completely penetrates 
all grinding, cutting and work- 
ing surfaces. Costly heat is dis- 
persed quickly . . . lubrication 
is complete! Ahcowet is a prod- 
uct of New England’s oldest 
industrial chemical company. 
Tested and proven in America’s 
largest industrial plants. 


AHCOWET CG MEANS — 


FASTER PRODUCTION —rapid dis- 
persion of heat gives faster, heavier 
cuts; closer tolerances; better finishes. 


LOW COST more suspended solids 
give longer tool life; fewer regrinds. 


EASY TO USE —will not sour, is 
odorless and absolutely harmless to 
the skin. Tools and work kept free 
from sludge, dirt and clinkers. 


ARNOLD, HOFFMAN & CO., INC. 
Wachine “Fool Diviston 
55 Canal Street, Providence, R. |. 

Please send me further information about Ahcowet CG. 

Firm 
Address......... 


City and State 
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BRONZE. BURNISHING MACHINERY 
American Brass Co. Baird Machi . 
Bunting Brass & Bronze Co. ee 
Delta-Manufacturing Co. BURS 
Johnson Bronze Co. See Files and Burs, Rotary 

BUFFERS 
Cincinnati Electric Tool Co. 

Delta Mtg. Div., Rockwell Mfg. Co. 


BUSHINGS, Brass, Bronze, Carbide, Etc. 
Boston Gear Works, Inc. 


Gardner Machine Co. Bunting Brass & Bronze Co. 
Hammond Machinery Builders, Inc. Haynes Stellite Co. 
Rotor Tool Co. 


Johnson Bronze Co. 
Kennametal, Inc. 


BUSHINGS, Hardened 


Baumbach, E. A., Mfg. Co. 
Danly Machine Specialties, Inc. 
Leland-Gifford Co. 

U. S. Steel Co., Inc. 


U. S. Electrical Motors, Inc. 

Van Dorn Electric Tool Co. 
BULLDOZERS 

Ajax Manufacturing Co. 

Baidwin Locomotive Works 

Chambersburg Engineering Co. 

Lake Erie Engineering Co. 


SIMPLIFIES GRINDING OF 
CHIP BREAKERS ON YOUR — 

CARBIDE INSERT BITS 


grinding round and 
concave chip breaker 


grinding straight 
side chip breaker 


A NEW, COMPACT, PRECISION FIXTURE 
SAVES TIME! INCREASES ACCURACY! 


Accurate grinding of any type chip breaker, round or straight, flat or 
concave—enables you to take full advantage of economies of new type 
tools using replaceable solid carbide insert bits. Fixture is only 542” from 
table to collet face in vertical position—is ruggedly constructed with pre- 
loaded ball bearing spindle, ground in the fixture to assure perfect alignment. 


Write gor Literature 


ROYAL OAK TOOL AND MACHINE CO. 


621 East Fourth Street eo Royal Oak, Mich. 
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BUSHINGS, Jig 


Colonial Broach Co. 
Ex-Cell-O Corp. 
Universal Engineering Co. 


CABINETS, Tool 
Armstrong Brothers Tool Co. 


CALIPERS 


Ames, B. C., Co. (dial) 
Brown & Sharpe Mfg. Co. 
Scherr, George, Co., Inc. 
Starrett, L. S., Co. 


CAM CUTTING MACHINES 
Fellows Gear Shaper Co. 
Pratt & Whitney 
Sundstrand Machine Tool Co. 


CAM MILLING AND GRINDING 
MACHINES 
Landis Tool Co. 
Rowbottom Machine Co. 


CAMS 
Hartford Special Mchry. Co. 


Kux Machine Co. 
Rowbottom Machine Co. 


CARBIDES, TANTALUM, 
‘TITANIUM AND TUNGSTEN 
Allegheny Ludium Steel Corp. 
Carboloy Co., Inc. 

Firth Sterling Steel & Carbide Corp. 
Kennametal, Inc 

Metal Carbides Corp. 

Super Tool Co. 

Vanadium-Alloys Steel Co. 


CASE-HARDENING 
Pittsburgh Gear Co. 


CASE-HARDENING FURNACES 
See Furnaces, Heat Treating. 


CASTINGS, Aluminum, Brass, Bronze, 
Magnesium, Etc. 


Aluminum Co. of America 
Bethlehem Steel Co. 

(Brass and Bronze only) 
Bunting Brass & Bronze Co. 


CASTINGS, Die 


Aluminum Co. of America 
American Brass Co. 
Madison-Kipp Corporation 
Veeder-Root Inc. 


CASTINGS, Gray Iron 


American Brake Shoe Co. 
Bethlehem Steel Co. 

Brown & Sharpe Mfg. Co. 
Kingsbury Mch. Tool Corp. 


CASTINGS, Steel, Alloys, Etc. 


Allegheny Ludlum Steel Corp. 
American Brake Shoe Co. 
Bethlehem Steel Co. 

Birdsboro Steel Fdry. & Mch. Co. 
Haynes Stellite Co. 
National-Erie Corp. 


U. S. Steel Corp., Columbia Steel Co., 


Div. 


CEMENT, Disc Grinding Wheel 


Besly, Chas. H., & Co. 
Walls Sales Corp. 


CENTERING MACHINES 


Consolidated Mch. Tool Corp. 

Espen-Lucas Machine Works 

Hanson-Whitney Machine Co. 

Jones & Lamson Mch. Co. 

Murchey Machine & Tool Co., 
Div. Sheffield Corp. 

Pratt & Whitney 


Cc 


— 
&§ 
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| Seneca Falls Mch. Co. Co. CIRCUIT BREAKERS 
Snyder Tool & Engrg. Co. Walker, O. S., Co., inc. ; ‘ 
Sundstrand Machine Tool Co. . Generai Electric Co. 


Westinghouse Electric Corp. 


Whiton Machine Co. CHUCKS, Quick Change and Safety 
CENTERS, Lathe Errington Mechanical Laboratory CLAMPS 
Carboloy Co., Inc. Procunier Safety Chuck Co. 

i i i aumbach, E. A., , Ge. 
CHUCKS, Ring Wheel Brown & Sharpe Mfg. Co. 
Kennametal, Inc. Gardner Machine Co. Danly Machine Specialties, Inc. 
Marvel Tool & Machine Co. (Live) tad gg — Inc. 

i arrett, L. 3., 
Morse Twist Dil Mich, Co. “CHUCKS, Topping Williams, J. H., & Co. 
Standard Tool Co. * Erickson Tools Div., Erickson Steel Co. 
Sturdimatic Tool Co. ; Errington Mechanical Laboratory . 
Su Ge. CLEANERS, Chemical, for Metal 
Whitman & Barnes Procunier Safety Chuck Co. Bullard Co., Bullard-Dunn Process Div. 


ite P 
CHAINS, Power Tranmission ond ; Skinner Chuck Co. Oakite Products, Inc 


Conveyor 
Boston Gear Works, Inc. 
Philadelphia Gear Works 


CHISEL AND CHISEL BLANKS 


Bethlehem Steel Co. 
Chicago Pneumatic Tool Co. 


CHUCKING MACHINES 


Baird Machine Co. 

Bardons & Oliver, Inc. 

Bullard Company 

Cleveland Automatic Machine Co. 

Gisholt Machine Co. 

Goss & DeLeeuw Mch. Co. 
(Multiple Spindle) 

Heald Machine Co. 

Jones & Lamson Machine Co. 

National Acme Co. (Multiple Spindle) 

Potter & Johnston Co. 

Sundstrand Mch. Tool Co. 

Warner & Swasey Co. 


CHUCKS, Air Operated 
Cushman Chuck Co. 
Gisholt Mch. Co. 
Logansport Machine Co., Inc. 
Skinner Chuck Co. 
Tomkins-Johnson Co. 


CHUCKS, Collet or Split 
See Collets. 

CHUCKS, Diaphragm 
Van Norman Co. 


Woodworth, N. A., Co. 


CHUCKS, Drill 
American Machine & Foundry Co., 
Wahlstrom Tool Div. 
Ettco Tool Co. 
Jacobs Manufacturing Co. 
Skinner Chuck Co. 
Standard Tool Co. 
Whitman & Barnes 
Whiton Machine Co. 


| CHUCKS, Full Floating 


Errington Mechanical Laboratory 
Gisholt Mch. Co. 


CHUCKS, Gear 
Woodworth, N. A., Co. 


CHUCKS, Lathes, Etc. 


Bullard Company 

Cushman Chuck Co. 
Gisholt Mch. Co. 

Jacobs Manufacturing Co. 
Jones & Lamson Mch. Co. 
Rivett Lathe & Grinder, Inc. 
Scherr, George, Co., Inc. 
Skinner Chuck Co. 

Warner & Swasey Co. 
Whiton Machine Co. 


CHUCKS, Magnetic 


Arter Grinding Machine Co. 
Brown & Sharpe Mfg. Co. 
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CLUTCHES ie Hardinge Brothers, Inc COMPOUNDS, Cutting, Grinding, Metal 
Barnes Drill Co. New Britain Machine Co., Drawing, Etc. 
Clearing Mch. Corp. New Britain-Gridley Mch. Div. Arnold, Hoffman & Co., Inc. 
Farrel-Birmingham Co., Inc. Pratt & Whitney Cine Sarvene Un Co 
Formsprag Co. Rivett Lathe & Grinder, Inc. Lubriplate Div., Fiske Bros. Refining Co. 
Hilliard Corp. Standard Tool Co. Gulf Oil Corp. 
Carlyle Johnson Machine Co. Tomkins-Johnson Co. National Broach & Mch. Co. | 
Rocktord Clutch Div. Union Twist Drill Co. (Broaching and Lapping) 
Twin Dise Clutch Co. Co. Oakite Products, Inc. 

: arner & Swasey Co. Standard Oil Co. (Indiana) 

COATINGS, 

one aaaeg COMPARATORS Stuart, D. A., Oil Co., Ltd. 
See Gages, Comparator. 
COMPARATORS, Optical Tide Water Associated Oil Co. 


Standard Pressed Steel Co. Jones & Lamson Mch. Co. 


COMPOUNDS, Resin and Molding 


Scherr, , Co., Inc. 
COLLETS Bakelite Corp. | 
Brown & Sharpe Mfg. Co. COMPOUNDS, Cleaning General Electric Co. } 
Gisholt Mch. Co. Oakite Products, Inc. } 


COMPRESSORS, Air 
Chicago Pneumatic Tool Co. 
De Laval Steam Turbine Co. 
Ingersoll-Rand Co. 


CONTRACT WORK 
Bath, Cyril, Co. 
Blanchard Mch. Co. 
Columbus Die, Tool & Mch. Co. 
Diefendort Gear Corp. 
Ex-Cell-C Corp. 
Fellows Gear Shaper Co. 
Hartford Special Mchry. Co. 
Hill Acme Co. 
Sheffield Corp. 
Knight, W. B., Mchry. Co. 
Langelier Mfg. Co. 
Merz Engineering Co. 
Mummert-Dixon Co. 
National Acme Co. 
Rivett Lathe & Grinder, Inc. 
Rockford Machine Tool Co. 
Tcft-Peirce Mfg. Co. 
U. S. Tool Co., Inc. 
Wicaco Machine Corp. 


PERMANENT 
MARKING 


marking machines and 
methods have been developed to meet 
industry’s demand for constantly higher 
marking speeds at lowest possible cost 


per unit marked. When you mark your CONTROLLERS 
products with the new Noblewest equip- — Co. 


ment, they are permanently marked— Clark Controller Co. 


General Electric Co. 
Westinghouse Electric Corp. 


COUNTERBORES 


Allen Mfg. Co. 
Carboloy Co., Inc. 
Chicago-Latrobe Twist Drill Wks. 


faster, better, and at lower cost. The 
inscriptions—large or small—are rolled 
in—last as long as the product itself. It 
will pay you, as it has hundreds of leading 
manufacturers, to put your marking prob- 


lems up to Noblewest. MODEL 157 (above) can be tooled Cleveland Twist Drill Co. 
for marking many sizes and shapes Continental Tool Works Div. 
sure with absolute uniformity of im- 
Send for copy of pression and automatic unloading. Seca tates & Carbide Corp. 
our latest catalog Haynes Stellite Co. ’ 


‘“‘Modern Metal 
Marking Methods,” 
or better still, 
send us complete 
details of your 
, specific require- 
ments. Write, 
Noble West- 

brook Mfg. Co., 


Kennametal, Inc. 

Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 

Standard Tool Co. 

Starrett, L. S., Co. 

Super Tool Co. 

Threadwell Tap & Die Co. 
Union Twist Drill Co. 
Whitman & Barnes 


15 Westbrook St., 

East Hartford, Machine tooled for marking capaci- COUNTERSHAFTS 

Conn. Standard Pressed Steel Co. 
COUNTERSINKS 


Chicago-Latrobe Twist Drill Wks. 
Cleveland Twist Drill Co. 
Ex-Cell-O Corp. 

Gairing Tool Co. 

Greenfield Tap & Die Corp. 
Haynes Siellite Co. 

Morse Twist Drill & Mch. Co. 
National Twist Dril! & Tol Co: 
Severance Tool Industries, Inc. 
Standard Tool Co. 

Super Tool Co. 

Union Twist Drill Co. 


- 
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COUNTERS, Revolution 
Bristol Co. 
Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 
Veeder-Root Inc. 


COUNTINC DEVICES 


Storrett, L. S., Co. 
Veeder-Root Inc. 


COUPLINGS, Flexible 
Atlantic Gear Works, Inc. 
Boston Gear Works, Inc. 
Farrel-Birmingham Co., Inc. 
James, D. O., Gear Mfg. Co. 
Lovejoy Flexible Coupling Co. 
Philadelphia Gear Works 
Westinghouse Electric Corp. 


COUPLINGS, Shoft 
Boston Gear Works, Inc. 
Hilliard Corp. 
Standard Pressed Steel Co. 


CRANES, Electric Traveling 


Cleveland Crane & Engrg. Co. 
Moraan Fnaineering Co 


Shepard Niles Crane & Hoist Corp. 


CRANES, Hand Traveling 
Shepard Niles Crane & Hoist -rp. 


CRANES, Locomotives 


Cullen-Friestedt Co. 
Hill Acme Co. 


CUTTER GRINDERS 


See Grinding Machines, Universal, for 
——— Cutters, Reamers, Hobs, 
tc. 


CUTTERS, Gear 


Brown & Sharpe Mrg. Co. 

Ex-Cell-O Corp. 

Fellows Gear Shaper Co 

Morse Twist Drill & Mch. Co. 
National Broach & Mch. Co. (Shaving) 
National Twist Drill & Tool Co. 

Pratt & Whitney 

Standard Tool Co. 

Union Twist Drill Co 

Waltham Machine Works, Inc. 


CUTTERS, Keyseater 


Davis Keyseater Co. 
duMont Corp. 
Threadwell Tap & Die Co. 


CUTTERS, Milling 


Barber-Colman Co. 

Brown & Sharpe Mfg. Co. 

Carboloy Co., Inc. 

Cleveland Twist Drill Co. 

Continental Tool Wks. Div., 
Ex-Cell-O Corp. 

Detroit Tap & Tool Co. 

Ex-Cell-O Corp. 

Firth Sterling Steel & Carbide Corp. 

Ford, M. A., Mfg. Co. 

Gairing Tool Co. 

Gammons-Hoaglund Co. 

Gorton, George, Mch. Co. 

Hanson-Whitney Mch. Co. 

Haynes Stellite Co. 

Ingersoll Milling Mch. Co. 

Kearnev & Trecker Corp. 

Kelly Reamer Co. 

Kennametal, Inc. 

Lovejoy Tool Co., Inc. 

Morse Twist Drill & Mch. Co. 

National Tool Salvage Co. 

National Twist Drill & Tool Co. 

Pratt & Whitney 

Severance Tool Industries, Inc. 

Standard Tool Co. 


(Continued on page 376) 


Quality Meehanite’ 


@ In four grades of Brake Shoe Meehanite ® metal... 
in 35 different diameters ranging from %4" to 12"... 
in lengths of 14", 16” or 24” according to the di- 
ameter, Bar Stock by Brake Shoe is proving a practical 
answer to many a production problem. Its availability 
is important in many cases, its uniformity in all. 


Bar Stock, while a standard item in one sense, is a 
high-standard item when supplied by American Brake 
Shoe Company. You can be sure of its structural sound- 
ness and physical properties. 


Bar Stock by Brake Shoe includes grades of Meehanite 
metal ranging from 30,000 to 50,000 Ibs. tensile 
strength. Send for price list. 


BRAKE SHOE AND 
CASTINGS DIVISION 


230 PARK AVENUE, NEW YORK 17, .N. Y. 
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COOLANT problems 


HERE'S THE ANSWER! 


@ To solve your coolant prob- 
lems, both as to efficiency and 
economy. 


Ruthman Gusher Coolant Pumps 
incorporate the latest advances 
in design with years of practi- 
cal experience in producing bet- 
ter coolant pumps. 


Send for Ruthman Machinery’'s 
new catalog today. You will 
find it invaluable in choosing 
the correct coolant pump for 
your metal working machines. 


THE RUTHMAN MACHINERY CO. 


1807 Reading Road 
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Cincinnati 2, Ohio 


Super Tool Co. 
Tomkins-Johnson Co. 
Union Twist Drill Co. 


CUTTING COMPOUNDS 
See Compounds, Cutting, Grinding, Ete. 


CUTTING AND GRINDING FLUIDS 
Arnold, Hoffman & Co., Inc. 
Cimcool Div., Cincinnati Milling 

Machine Co. 
Cities Service Oil Co. 
Lubriplate Div., Fiske Bros. Refining Co. 
Gulf Oil Corp. 
Stuart, D. A., Oil Co., Ltd. 
Sun Oil Co. 
Texas Co, 
Tide Water Associated Oil Co. 


CUTTING-OFF MACHINES 


Bardons & Oliver, Inc. 

Bridgeport Safety Emery Wheel Co. 
Brown & Sharpe Mfg. Co. 

Cone Automatic Mch. Co. (Lathe Type) 
Consolidated Mch. Tool Corp. 

DoAll Co. 

Landis Machine Co. (Pipe) 


CUTTING-OFF MACHINES, 
Abrasive Wheel 


Campbell Machine Div. American 
Chain & Cable 

Cincinnati Electric Tool Co. 

Delta Mfg. Div., Rockwell Mfg. Co. 


CUTTING-OFF MACHINES, Cold Saw 
See Sawing Machines, Circular. 


CUTTING-OFF MACHINES, 
Metal Band Saws 
Armstrong Blum Mfg. Co. 
Grob Bros. 

Wells Mfg. Co. 


CUTTING-OFF TOOLS 


Allegheny Ludlum Co. 

Armstrong Brothers Tool Co. 

Firth Sterling Steel & Carbide Corp. 
Haynes Stellite Co. 

Kennametal, Inc. 

Luers, J. Milton 

Pratt & Whitney 

Vanadium-Alloys Steel Co. 
Williams, J. H., & Co. 


CUTTING-OFF WHEELS, Abrasive 


Bay State Abrasive Co. 

Carborundum Co. 

Norton Co. 

Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


CYLINDER BORING MACHINES 


Baker Brothers, Inc. 

Barnes Drill Co. 

Consolidated Mch. Tool Corp. 
Cross Co. 

Ex-Cell-O Corp. 

Ingersoll Milling Mch. Co. 
Moline Tool Co. 

Snyder Tool & Engrg. Co. 


CYLINDERS, Hydraulic 


American Hollow Boring Co. 
Barnes, John S., Corp. 

Hanna Engrg. Works 
Hannifin Corp. 

Hydraulic Press Mfg. Co. 
Logansport Machine Co., Inc. 
Oilgear Co. 

Rockford Machine Tool Co. 
Tomkins-Johnson Co. 


CYLINDERS, Pneumatic 


Hanna Engrg. Works 
Hannifin Corp. 
Skinner Chuck Co. 
Tomkins-Johnson Co. 
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DEALERS, Machinery 


Botwinik Brothers of Mass., Inc. 
Earle Gear & Machine Co. 

Motch & Merryweather Mchry. Co. 
Ryerson, Joseph T., & Son, Inc. 
Simmons Machine Tool Corp. 


DEMAGNETIZERS 
Bath, Cyril, Co. 
Blanchard Mch. Co. 
Heald Machine Co. 
Walker, O. S., Co., Inc 


DESIGNERS, Machine and Tool 
Ex-Cell-O Corp. 
Hartford Special Mchry. Co. 
Pratt & Whitney 
Snyder Tool & Engrg. Co 
Sundstrand Machine Tool Co. 
DIAMONDS and Diamond Tools 
Smit, J. K., & Sons, Inc. 


DIE CASTING MACHINES 
Cleveland Automatic Machine Co. 
Hydraulic Press Mfg. Co. 

Kux Machine Co. 

DIE CASTING 

See Castings, Die. 


DIE CUSHIONS 
Bliss, E. W., Co. 
Clearing Mch. Corp. 
Rogers, Dayton, Mfg. Co. 
Verson Allsteel Press Co. 
DIE INSERTS, Carbide 


Allegheny Ludlum Co. 
Carboloy Co., Inc. 


Firth Sterling Steel & Carbide Corp. 


Kennametal, Inc. 
Metal Carbides Corp. 


DIE MAKERS’ SUPPLIES 


Allied Products Corp. 
Baumbach, E. A., Mfg. Co. 
Danly Mch. Specialties, Inc. 
U. S. Tool Company, Inc. 


DIE MAKING MACHINES 


Grob Brothers 
Kearney & Trecker Corp. 
Oliver Instrument Co. 


DIE SETS, Standard 


Baumbach, E. A., Mfg. Co. 
Danly Mch. Specialties, Inc. 
Pratt & Whitney 


DIE SINKING MACHINES 


Cincinnati Milling Mch. Co. 
Gorton, George, Mch. Co. 
Pratt & Whitney 


DIE SINKING PRESSES 


Baldwin Locomotive Works 
Kearney & Trecker Corp. 


DIE STOCKS 
See Stocks, Die. 


DIES, Lettering and Embossing 
Noble & Westbrook Mfg. Co. 


DIES, Sheet Metal, Etc. 


Allied Products Corp. 
Baumbach, E. A., Mfg. Co. 
Bliss, E. W., Co. 

Carboloy Co. 

Columbus Die, Tool & Mch. Co. 
Ferracute Machine Co. 

Ford, M. A., Mfg. Co. 

Metal Carbides Corp. 

Niagara Mch. & Tool Works 
Taft-Peirce Mfg. Co. 

V &O Press Co. 

Verson Allsteel Press Co. 
Waltham Machine Works, Inc. 


DIES, Threading Geometric Tool Co. 


Butterfield Div., Union Twist Drill Co. Hill Acme Co. 
Card, S. W., Mfg. Co. Jones & Lamson Mch. Co. 


Landis Mch. Co. 
ee ee Corp. Murchey Machine & Tool Co., 
Greenfield Tap & Die Corp. N es yay 
Hill Acme Co. She field 
Morse Twist Drill & Mch. Co. ee a 
— Machine & Tool Co., CIES, Thread Rolling 
Div. Sheffield Corp. F 
National Acme Co. 
Pratt & Whitney DISCS, Abrasive 
Standard Tool Co. Besly, Chas. H., & Co. 
Threadwell Tap & Die Co. Co. 
Winter Bros. Co. Gardner Machine Co. 
Norton Co. 
DIES, Threading, Opening Ravbestos-Manhattan, Inc., 
Eastern Mch. Screw Corp. Manhattan Rubber Div 
Errington Mechanical Laboratory (Continued on page 378) 


MACHINE TOOLS 


@ Multi-Spindle Boring @ Vertical and Way-Type Fixed Cen- 
e@ Single and Multi-Spindle Honing ter Drilling, Boring and Tapping 
@ Straight Line Multi-Drilling @ Special Multiple Operation Machine 
@ Adjustable Spindle Drilling Tools 


*‘Hole-Hog” does it better with 50 years of Machine Tool — 
Engineering experience at your service if 


100 20th Street 
MOLINE, ILLINOIS. 
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“I'd recommend 
SPECIAL HY-TEN 


alloy steel’’ 


Ay 
CY. 


“WHEELOCK, LOVEJOY 


supplies them both’’ 


recommend 
STANDARD 


A.1.S.1. steel’ 


j 


metallurgy. 


OVER ONE HUNDRED YEARS OF CONTINUOUS SERVICE. ROUNDS,. SQUARES, FLATS, HEXAGONS, OCTAGONS 


The selection of alloy steel grades necessarily varies with 
each manufacturer’s needs and opinions. Some prefer HY- 
TEN alloy steel, while others recommend standard A. I.S. I. 
steel. However, differences in choice need not mean differ- 
ent sources of supply... just contact the Wheelock, Lovejoy 
warehouse nearest you. There you will find all grades of HY- 
TEN alloy steel as well as standard A.I.S.I.... grades to 
meet every need and opinion. By dealing with Wheelock, 
Lovejoy, you have the advantage of prompt delivery from a 
nearby source, plus courteous help from men who know 


WL steels are metallurgically constant. This guarantees 
uniformity of chemistry, grain size, hardenability — thus eli- 
minating costly changes in heat treating specifications. 

Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book. It contains com- 


plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


WHEELOCK, 
LOVE J0 


INC. 
138 Sidney St., Cambridge 39, Mass. 


and AISI 
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SANDERSON-NEWBOULD, LTD., MONTREAL 
AJAX DISTRIBUTING CO., LTD., TORONTO 


JONVNILNIVW WOOY TOOL ‘NOILOINGOYd SONIDYOI GNV 


Warehouse Service 


CAMBRIDGE - CLEVELAND 
CHICAGO + HILLSIDE,N.J. 
DETROIT - BUFFALO 
CINCINNATI 


In Canada 


Simonds Abrasive Co. 
Walls Sales Corp. 


DIVIDING HEADS 
See Index Centers. 


DOWEL PINS 


Allen Mfg. Co. 

Baumbach, E. A., Mfg. Co. 
Danly Mch. Specialties, Inc. 
Tool Co., Ine 


DRAFTING MACHINES 
Universal Drafting Machine Co. 


ORESSERS, Grinding Wheel 
Carbolov Co., Inc. 
J & S Tool Co. 
Metal Carbides Corp. 
Moore Special Tool Co., Inc. 
Norton Co. 
Smit, J. K., & Sons, Inc. 
Standard Tool Co. 
Super Tool Co. 


ORIFTS, Drill 


Armstrong Bros. Too! Co. 
Chuicago-Latrobe Twist Drill Wks 
Commander Mfg. Co. 

in tard Tool Co 
Whitman & Barnes 


ORILL HEADS, Multiple Spind!e 
et Brothers, Inc 
Barnes Drill Co. 
buttalo Forge Co. 
Deita Mfg. Div., Rockwell Mfg. € 
=rrington Mechanical Laborator: 

ttco Tool Co. 

Cell-O Corp. 
Langelier Mfg. Co. 
Moline Tool Co. 
Automatic Tool Co 
Snyder Tool & Engrg. Co. 
T»-ittmaster Products Corp. 
United States Drill Head Co 


DRILL HEADS, Unit Type 
©. mes Drill Co 
Cleveland Republic Tool Corp. 
Kingsbury Mch. Tool Corp 
Rehnberg-Jacobson Mfg. Co. 
Snow Mfg. Co. 


DRILL SOCKETS 
Armstrong Bros. Tool Co. 
Greenfield Tap & Die Corp 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co 
Pratt & Whitney 
Standard Tool Co. 
Union Twist Drill Co 
Whitman & Barnes 


DRILL SPEEDERS 
Graham Mfg. Co., Inc. 


OR LL STANDS 


Cincinnati Electric Tool Co. 
eiand Twist Drill Co 
Greentield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
Netional Twist Drill & Tool Cu 
Union Twist Drill Co. 
Standard Tool Co. 

Whitman & Barnes 


DRILLING MACHINES, Automatic 


paker Brothers, Inc. 

Barnes Drill Co. 

Barnes, W. F. & John, Co. 
Baush Machine Tool Co. 
Bodine Corp. 

Consolidated Mch. Tool Corp. 
Kingsbury Mch. Tool Corp. 
Langelier Mfg. Co. 

National Automatic Tool Co. 
Snow Mfg. Co. 

Snyder Tool & Engrg. Co. 
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Anti-Squeak — Sound Absorption — Polldhing . 
Gaskets — Liners — Channels — ip— Packi Fit 


FLANGE JOINT SEAL. STEERING ARM BEARING OILER. FRONT 
WHEEL BRAKE SHOE OILER. CARBURETOR. J STEERING COLUMN GROMMET. er 


“INSULATOR. @ FLOOR BOARD PARTS. UNIVERSAL ‘URRE 
— @ WINDOW RUN CHANNEL. @ REAR AXLE DRIVE SHAFT (SEAL. @ AXLE PINION DRIVE 
@B UPHOLSTERY RISER STRIPS PF 


GENERAL OFFICE: GLENVILLE, CONN. 
Engineering and Research Laboratories: Glenville, 
Conn. PLANTS: Glenville, Conn.; Franklin, Mass.; 
Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |. 


SALES OFFICES: New York, Boston, Chicago, 
Detroit, Cleveland, Rochester, Philadelphia, 
St. Louis, Atlanta, Dallas, San Francisco, Los 


Write for $.A.E. Data Sheet No. 5, containing samples Portland, Sectile, Montreal 
and full specifications of the ap S.A.E. 


Some Additional Applications of Felt: Clutch release link lever oiler * Window anti-squeak * Fuel tank support lining * Brake shoe anchor pin 
washer * Drag link dust cover * Intermediate steering arm bearing seal * Windshield wiper motor washer * Toe and floor board anti- squeak ° 
Solenoid cover gasket * Heater core to housing filler * Spindle bolt grease retainer * Spindle bolt dust washers * Radius rod felt * Hydraulic lift spring 
seat * Door bumpers * Pedal pads and seals * Dash liners * Oil retainers * Polishing felts, for glass, metal and paint * Door liners © Ventilator valve seals 
* Weather seals * Hood lace filler * Moulding shim * Timing gear cover pad * Accelerator rod pad * Fuel tank shim * Propeller shaft spline oiler * 
Point filter bags * Crankcase oil filter cap * Brake dirt seals * Defroster control valve seal * Hand brake cable clamp seal * Windshield division filler * 
Pinion beoring retainer packing * Horn wire locator felt * Oil sabre dust washer * Fender welt felt * Spring oiler felt * Spring bumpers * Gas filling 
protector pads * Rocker arm seals * Chafing strips for convertible tops * Upholstery padding * Radio selector pads * Thrust bearing inserts * Cab 
roof lining * Antenna weather seal * Blankets for protection during assembly -— service * Factory table pads * Glycerine pads for windshield wipers * 


Entire Advertisement © 144% amemenr Metre % 


on ° JE YT 
CINER:; ND A RTER- > WICKS. Gee TER YSITIVE TER, 
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CHIP WRIGHT 


“Looking for trouble is a neces- 
sary part of efficient operation, 
because the most efficient shop 
is one in which troubles are re- 
duced to a minimum. 

“A plant honing cylinder 
blocks was considered to be 
trouble-free when it was aver- 
aging 9.6 blocks per stone and 
getting a fair finish. However, 
when a change of honing oil 
made it possible to hone 15.4 
blocks per stone and get a 
better finish, it was realized 
that there actually had been 
trouble before this profitable 
change was made.® 

“That's what | mean when | 
say, ‘Let's look for trouble.’ An- 
other way of stating it is:‘ Where 
can we find opportunity for 
improvement?’ Frequently the 
biggest single opportunity lies 
in the choice of cutting fluids.” 


*The change that improved the 
honing operation cited above was 
a mixture of ThredKut 99 recom- 
mended by a D. A. Stuart Oil Co. 
representative. ThredKut 99 is 
easily mixed or blended when- 
ever a special operation calls for 
its unusual qualities. Ask for a 
booklet on D. A. Stuart’s ThredKut 
99 and other time-tested cutting 


fluids. 
STUART edt ewgincoring gece 
with every barrel 1, 


‘gi 
Co. 


p.A. Stuart 
2739 S. TROY ST., CHICAGO 23, ILLINOIS 
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DRILLING MACHINES, Bench 


Buffalo Forge Co. 

Cincinnati Electric Tool Co. 

Delta Mfg Div., Rockwell Mfg. Co. 

Dumore Co. 

Elgin Tool Works, Inc. 

Fosdick Mch. Tool Co. 

Henry & Wright Mfg. Co. 

Langelier Mfg. Co. 

Leland-Gifford Co. 

South Bend Lathe Works, Inc. 

Walker-Turner Div., Kearney & 
Trecker Corp. 


DRILLING MACHINES, Boiler 


Cincinnati Bickford Tool Co. 
Foote-Burt Co. 


DRILLING MACHINES, Deep Hole 


Pratt & Whitney 
Leland-Gifford Co. 


DRILLING MACHINES, Gang 
Baker Brothers, Inc. 
Barnes Drill Co. 
Baush Machine Tool Co. 
Bryant Machinery & Engineering Co. 
Cincinnati Bickford Tool Co. 
Consolidated Mch. Tool Corp. 
Delta Mfg. Div., Rockwell Mfg. Co. 
Foote-Burt Co. 
Fosdick Mch. Tool Co. 
Ingersoll Milling Mch. Co. 
Langelier Mfg. Co. 
Leland-Gifford Co. 
Moline Tool Co. 
National Automatic Tool Co. 
Snyder Tool & Engrg. Co. 


DRILLING MACHINES, 
Horizontal Duplex 


Baker Brothers, Inc. 

Barnes Drill Co. 

Barnes, W. F. & John, Co. 

Baush Machine Tool Co. 

Consolidated Mch. Tool Corp. 

Davis & Thompson Co. 

Kingsbury Mch. Tool Corp. 

Langelier Mfg. Co. 

Murchey Machine & Tool Co., 
Div. Sheffield Corp. 

Snow Mfg. Co. 

Snyder Tool & Engrg. Co. 

National Automatic Tool Co. 

Sundstrand Mch. Tool Co. 


DRILLING MACHINES, HORIZONTAL, 
Portable 


Cincinnati Bickford Tool Co. 


DRILLING MACHINES, Inverted 


Baker Brothers, Inc. 
Barnes Drill Co. 

Baush Machine Tool Co. 
Snyder Tool & Engrg. Co. 


DRILLING MACHINES, Multiple Center 
Column Type 


Barnes Drill Co. 


DRILLING MACHINES, Multiple Spindle 
Baker Brothers, Inc. 
Barnes Drill Co. 
Barnes, W. F. & John, Co. 
Baush Machine Tool Co. 
Bryant Machinery & Engineering Co. 
Buffalo Forge Co. 
Cincinnati Bickford Tool Co. 
Cross Co. 
Davis & Thompson Co. 
Delta Mfg. Div., Rockwell Mfg. Co. 
Fosdick Mch. Tool Co. 
Greenlee Bros. & Co. 
Henry & Wright Mfg. Co. 
Ingersoll Milling Mch. Co. 
Kingsbury Mch. Tool Corp. 
Langelier Mfg. Co. 
Leland-Gifford Co. 


Le Maire Tool & Mfg. Co. 
Moline Tool Co. 

National Automatic Tool Co. 
Pratt & Whitney 

Snow Mfg. Co. 

Snyder Tool & Engrg. Co. 
Taylor & Fenn Co. 


DRILLING MACHINES, Radial 


American Tool Works Co. 
Carlton Machine Tool Co. 
Cincinnati Bickford Tool Co. 
Foote-Burt Co. 

Fosdick Mch. Tool Co. 


DRILLING MACHINES, Rail 
See Drilling Machines, Gang. 


DRILLING MACHINES, Sensitive 


Buffalo Forge Co. 

Delta Mfg. Div., Rockwell Mfg. Co. 
Foote-Burt Co. 

Fosdick Mch. Tool Co. 

Henry & Wright Mfg. Co. 
Langelier Mfg. Co. 
Leland-Gifford Co. 

National Automatic Tool Co. 
Pratt & Whitney 

Ryerson, Joseph T., & Son, Inc. 
Snow Mfg. Co. 

Taylor & Fenn Co. 


DRILLING MACHINES, Upright 


Baker Brothers, Inc. 
Barnes Drill Co. 

Barnes, W. F. & John, Co. 
Baush Machine Tool Co. 


Bryant Machinery & Engineering Co. 


Buffalo Forge Co. 

Cincinnati Bickford Tool Co. 
Consolidated Mch. Tool Corp. 
Delta Mfg. Div., Rockwell Mfg. Co. 
Ex-Cell-O Corp. 

Foote-Burt Co. 

Fosdick Mch. Tool Co. 
Ingersoll Milling Mch. Co. 
Kingsbury Mch. Tool Corp. 
Langelier Mfg. Co. 
Leland-Gifford Co. 

Moline Tool Co. 

National Automatic Tool Co. 
Rehnberg-Jacobson Mfg. Co. 
Ryerson, Joseph T., & Son, Inc. 
Snow Mfg. Co. 

Snyder Tool & Engrg. Co. 


DRILLING MACHINES, Wall Radial 


Cleveland Punch & Shear Works Co. 


Consolidated Mch Tool Corp. 


DRILLS, Center 


Chicago-Latrobe Twist Drill Wks. 
Cleveland Twist Drill Co. 

Gairing Tool Co. 

Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Dril! & Tool Co. 
Standard Tool Co. 

Union Twist Drill Co. 

Warner & Swasey Co. 

Whitman & Barnes 


DRILLS, Core 


Carboloy Co., Inc. 
Chicago-Latrobe Twist Drill Wks. 
Ex-Cell-O Corp. 

Firth Sterling Steel & Carbide Corp. 
Gairing Tool Co. 

Haynes Stellite Co. 

Kelly Reamer Co. 

Morse Twist Drill & Mch. C >. 
National Twist Drill & Tool Co. 
Standard Tool Co. 

Super Tool Co. 

Union Twist Drill Co. 

Whitman & Barnes 


“100K FOR 
| ET'S L00 
| 
(\] 
\ 
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DRILLS, Deep Hole 


Conner Tool & Cutter Co. 
Pratt & Whitney 


DRILLS, Portable Electric 


Buckeye Tools Corp. 

Chicago Pneumatic Tool Co. 
Cincinnati Electric Tool Co. 
Dumore Co. 

Ryerson, Joseph T., & Son, Inc. 


DRILLS, Portable Pneumatic 


Buckeye Tools Corp. 
Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 

Rotor Tool Co. 


DRILLS, Ratchet 


Armstrong Bros. Tool Co. 
Chicago-Latrobe Twist Drill Wks. 
Cleveland Twist Drill Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 

Standard Tool Co. 

Union Twist Drill Co. 

Whitman & Barnes 


DRILLS, Twist 


Ampco Twist Drill Co. 
Chicago-Latrobe Twist Drill Wks. 
Cleveland Twist Drill Co. 


Firth Sterling Steel & Carbide Corp. 


Greenfield Tap & Die Corp. 
Morse Twist Drill & ich. Co. 
National Tool Salvage Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 

Standard Tool Co. 

Super Tool Co. 

Union Twist Drill Co. 
Whitman & Barnes 


DRILLS, Wire 


Chicago-Latrobe Twist Drill Wks. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Standard Tool Co. 

Union Twist Drill Co. 

Whitman & Barnes 


DRIVES, Motorized Belt 
Cullman Wheel Co. 


DUPLICATORS 
Pratt & Whitney 
Rockford Machine Tool Co. 
DUST CONTROL SYSTEMS 
Pangborn Corp. 
ELECTRICAL EQUIPMENT 
General Electric Co. 
Westinghouse Electric Corp. 
EMERY WHEELS 
See Grinding Wheels. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel. 


ENGRAVING MACHINES 
Gorton, George, Mch. Co. 


EXTRACTORS, Screw 
Cleveland Twist Drill Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 

FABRICATED ALLOYS 
Rolock, Inc. 


FACING MACHINES 
Ex-Cell-O Corp. 


FANS, Exhaust, Electric Ventilating FILES AND BURS, Rotary 
Buffalo Forge Co. Ford, M. A., Mtg. Co. 
General Electric Co. Haskins, R. G., Co. 

Pratt & Whitney 

FEEDS FOR PRESSES, Automatic Severance Tool Industries, Inc. 
U. S. Tool Co., Inc. Strand, N. A., & Co. 
V &O Press Co. FILING MACHINES, Dies, Ete. 
Wittek Mfg. Co. DoAll Co. 

FELT, For All Applications Grob Brothers 


Oliver Instrument Co. 


American Felt Co. FILTERS, Coolant and Oil 


FILES, Hand Cuno Engineering Corp. 
Nicholson File Co. Honan-Crane Corp. 
Severance Tool Industries, Inc. FLEXIBLE COUPLINGS 
Simonds Saw & Steel Co. See Couplings, Flexible. 


FLEXIBLE SHAFT EQUIPMENT 
FILES, Machine Dumore Co. 


Oliver Instrument Co. (Continued on page 382) 


You know that Multiple Drilling slashes 
production costs. But do you know that the 


THRIFTMASTER “Universal” 


IS THE 


Peice 


from $158.00 
Immediate Delivery UNIVERSAL DRILLHEAD 


WENTY-FIVE YEARS of drillhead engineer- @ Adjustable to any 
ing experience is built into the rugged power hole pattern 
of Thriftmaster heads. Quantity production, com- 
bined with modern equipment and skilled crafts- Pa di 
manship result in minimum prices. Check these 
Settings 
important features: 


@ Maximum flexibility 
The superior construction of these versatile tools 


marks them as the outstanding investment for your 
present and future drilling jobs. @ Long life at full rated 
capacity 


@ Fits any drill press 


@ Proven performance 


Write for name of our dis- 
tributor in your area and for 
literature on Thriftmaster full 
ball-bearing Adjustable or 
Fixed Center Drillheads. No 
obligation, of course. 

Thriftmaster Products 

Corporation 


1032 N. Plum St.,Lancaster,Pa. 
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Haskins R. G., Co. 
Pratt & Whitney 
Strand NN. A., & Co. 
Walker-Turner Div. , Kearney é. 
Trecker Corp. 
FORGING (Upsetting) MACHINES 
Ajax Manufacturing Co. 


Baidu Wocomotive \Vorks 
Hill Acme Co. 


Nationa! Machinery Co. 
FORGINGS, Drop 

American Brake Shoe Co. 

Bethlehem Steel Co 

Williams, J. H., & Co. 
FORGINGS, Hollow Bored 

American Hollow Boring Co. 

Bethlenem Steel Co 

National Forge & Ordnance Co. 


FORGINGS, Iron and Steel 
Bethlehem Steel Co. 
Morgan Engineering Co. 


FORGINGS, Manganese, Bronze, Etc. 
Baldwin Locomotive Works 


FORGINGS, Upset 


American Brake Shoe Co. 
Bethlienem Steel Co 


Williams, J. H., & Co. 


FORMING AND BENDING MACHINES 
Baldwin Locomotive Works 
Bath, Cyril, & Co. 
Bethlehem Steel Co. 
Chambersburg Engineering Co. 
Cincinnati Shaper Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 


TREAT 


SMALL PARTS, Tools & DIES. 


SAVE TIME AND MONEY 


with these Versatile Cooley 
Electric Box Furnaces 


@ Install anywhere by simple wire connection. 
Quiet in operation. No fumes or odors — 
no ventilating required. 4 

@ Any intelligent man can operate furnace | 
with automatic temperature control, using fag 
established procedures. 

@ Operating cost under 4¢ per hour to hold 
1600° F. in Model 3 furnaces, with 2¢ per 
kw.-hr. rate. Others in proportion. 

NOW YOU CAN heat treat, harden and 
temper small parts in your own plant... 
without experienced heat treaters. Economical 
to install and use, Cooley Electric Furnaces 
operate efficiently at high or low heats, and 
save your large furnace time for work re- 
quiring large volume capacity. Here are some 
profitable uses: 

PRODUCTION HEAT TREATING of small 

parts . . . Small batches . . . Tools and dies 

. « Running pilot lots to predetermine mass 
production techniques . . . Emergency repairs 

. Industrial and laborate.y testing .. . 

Miscellaneous controlled heating jobs. 


VK-5 FURNACE WITH CONTROL PANEL 
Complete factory wired assembly — furnace, 
stand, controls, fuses and multi-breaker switch 
ready for line connection. Saves installation time 
and insures correctly installed unit. Mobile; mov- 
able as a unit to new locations. Panel assembly 
available for all present furnaces. 


TEMP. 18500 F. 18500 F. 20000 F. 
AMPERES 14.8 at 230 v. 19.6 at 230v. 20.2 at 230v. 
WATTS 3400 4500 4650 
MODEL* ||. MH-3 |_VH-3 | MK-3 | VK-3 || MH-4 | VH-4 MK-4 | VK-4 VK-5 VK-6 
PRICE 200.00 | 230.00 | 250.00 | 280.00 || 295.00 | 325.00 | 345.00 | 375.00 420.00 | 340.00 


FORCED CIRCULATION AIR DRAW 
FURNACES—Wrerite for data 


* M models complete with hinged door and hearth plate. 
V models have counterweighted vertical lift door. 
K models include Selective Power Modifier for input control to 
correct temperature lag. 


ACCESSORY EQUIPMENT 


Electronic operated Veri-tron indicating and controlling FREE 
pyrometer, with thermocouple and $143.00 LITERATURE 
Same in self-contained, enclosed panel including line c 
and fuses, with steel stand—completely wired........................ 273.00 NEW CATALOG 


completely de- 


helf 50.00 
scribes all models 


and applications; ¢\ 
for Write to- 
day for your copy § 

no obligation. 


Good territories open on this extensive line of self- 


DEALERS AND DISTRIBUTORS WANTED! 
contained small electric furnaces. Investigate now. 


COOLEY eLecraic MANUFACTURING CORP. 


44 South Shelby Street Indianapolis 7, Indiana 
INDIANAPOLIS MACHINERY EXPORT CORP. 
Export Manaaer, 44 Whitehall Street, New York, New York 
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Ferracute Machine Co. 
Hannitin Corp 

Hydraulic Press Mfg. Co. 
Niagara Machine & Tool Wks. 
O’Neil-Irwin Mtg. Co. 

Yoder Co. 


FORMING AND STAMPING MACHINES 
Chambersburg Engineering Co. 
Cincinnati Shaper Co. 

Henry & Wright Mfg. Co. 
Hydraulic Press Mfg. Co. 
U. S. Tool Co., Inc. 


FORMING TOOLS or Tool Blanks 
Brown & Sharpe Mfg. Co. 
Firth Sterling Steel & Carbide Corp. 
Haynes Stellite Co. 
Kennametal, Inc. 
National Broach & Mch. Co. 
Pratt & Whitney 


FRAMES, Machinery, Welded 
Mahon, R. C., Co. 


FRICTION MATERIAL 
(Brake Lining and Clutch Facing) 
Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


FURNACES, Hardness 
Leeds & Northrup Co. 


FURNACES, Heat-Treating 


Cooley Electric Mtg. Corp. 
General Electric Co. 

Leeds & Northrup Co. 
Westinghouse Electric Corp. 


FURNITURE, Shop 
Standard Pressed Steel Co. 


GAGE BLOCKS 


Pratt & Whitney 

Scherr, George, Co., Inc. 
Taft-Peirce Manufacturing Co. 
Van Keuren Co. 


GAGES, Air 
Merz Engineering Co. 
Pratt & Whitney 
Sheffield Corp. 


GAGES, Comparstor 


Ames, B. C., Co. 

Federal Products Corp. 

Jones & Lamson Machine Co. 

Pratt & Whitney 

Scherr, George, Co., Inc 

Sheffield Corp. 

Standard Gage Co., Inc. 

Taft-Peirce Manufacturing Co. 

Woodworth, N. A., Co. 
GAGES, Depth 

Ames, B. C., Co. (dial) 

Brown & Sharpe Mtg. Co. 

Federal Products Corp. 

Scherr, George, Co., inc. 

Standard Gage Co., Inc. 

Starrett, L. S., Co. 


GAGES, Dial 
Ames, B. C., Co. 
Bristol Co. 
Brown & Sharpe Mfg. Co. 
Federal Products Corp. 
Scherr, George, Co., Inc. 
Sheffield Corp. 
Standard Gage Co., Inc 
Starrett, L. S., Co. 


GAGES, Electric 
Merz Engineering Co. 
Pratt & Whitney 
Sheffield Corp. 


GAGES, Height 


Ames, B. C., Co. 
Brown & Sharpe Mfg. Co. 
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Pratt & Whitney 
Scherr, George, Co., Inc. 
Starrett, L. S., Co. 


GAGES, Plug, Ring and Snap 


Axelson Mfg. Co. 

Brown & Sharpe Mfg. Co. 
Carboloy Co., Inc. 

Ex-Cell-O Corp. 

Federal Products Corp. 

Firth Sterling Stee! & Carbide Corp. 
Greenfield Tap & Die Corp. 
Haynes Stellite Co. 

Kennametal, Inc. 

Merz Engineering Co. 

Metal Carbides Corp. 

Morse Twist Drill & Machine Co. 
Pratt & Whitney 

Republic Gage Co. 

Scherr, George, Co., Inc. 

Sheffield Corp. 

Standard Gage Co., Inc. 

Starrett, L. S., Co. 

Van Keuren Co. 

Woodworth, N. A., Co. 


GAGES, Surface 


Ames, B. C., Co. 

Brown & Sharpe Mfg. Co. 
Columbus Die, Tool & Mch. Co. 
Starrett, L. S., Co. 


GAGES, Taper 


Brown & Sharpe Mfg. Co. 
Pratt & Whitney 
Republic Gage Co. 
Sheffield Corp. 

Starrett, L. S., Co. 


GAGES, Thread 


Axelson Mfg. Co. 

Bath, John, & Co., Ine. 
Detroit Tap & Tool Co. 
Federal Products Corp. 
Greenfield Tap & Die Corp. 
Merz Engineering Co. 

Pratt & Whitney 

Republic Gage Co. 

Sheffield Corp. 

Taft-Peirce Manufacturing Co. 
Woodworth, N. A., Co. 


GASKETS 


Garlock Packing Co. 
Raybestos-Manhattan, Inc. 


GEAR BLANKS, Non-Metallic 


Braun Gear Co. 

Ganschow Gear Co. 

General Electric Co. 
Westinghouse Electric Corp. 


GEAR BURNISHING MACHINES 


Fellows Gear Shaper Co. 
Sheffield Corp. 


GEAR CHAMFERING, ROUNDING AND 
BURRING MACHINES 
Bilgram Gear & Machine Works 
Consolidated Mch. Tool Corp. 
Cross Co. 
Lipe-Rollway Corp. 
Sheffield Corp. 


GEAR CHECKING INSTRUMENTS 
AND EQUIPMENT 
Brown & Sharpe Mfg. Co. 
Eastman Kodak Co. 
Fellows Gear Shaper Co. 
Gleason Works 
National Broach & Mch. Co. 
Scherr, George, Co., Inc. 
Starrett, L. S., Co. 


GEAR CUTTING MACHINES, Bevel Gears 
(Generator) 


Bilgram Gear & Machine Wks. 
Gleason Works 


GEAR CUTTING MACHINES, 
Bevel Gear, Spiral 


Gleason Works 


GEAR CUTTING MACHINES, Spur and 
Bevel Gears (Rotary Cutter) 


Newark Gear Cutting Machine Co. 
Waltham Machine Works, Inc. 
Whiton Machine Co. 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Hobbing) 

Barber-Colman Co. 
Cosa Corp. 
Newark Gear Cutting Machine Co. 
New Jersey Gear & Mfg. Co. 

GEAR CUTTING MACHINES, Spur and 
Helical Gears ‘Shaper or Planer Type) 
Forrel-Birmingham Co., Inc. 

Fellows Gear Shaper Co. 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
Barber-Colman Co. 
Fellows Gear Shaper Co. 
(Straight and Hourglass Type) 
New Jersey Gear & Mfg. Co. 


GEAR FINISHING MACHINES 
Fellows Gear Shaper Co. 


GEAR GRINDING MACHINES 
Cosa Corp. 
Gear Grinding Machine Co. 
Gleason Works 
National Broach & Mch. Co. 
Pratt & Whitney 


GEAR HARDENING MACHINES 
Gleason Works 


NOW... 


it is easy 

to select the 
speed reducer 
you require 


This new 44-page bulletin gives simple, 
easy-to-understand directions for select- 
ing speed reducers of the horsepower and 
speed you need. It contains specifications, 
horsepower rating tables, overhung load 
capacities, dimensions and weights of 
single and double reduction units. 
Features of these reducers, which are 
also described in the bulletin, include 
Farrel-Sykes precision-generated, contin- 
uous tooth herringbone gears—the famous 
Gear with a Backbone; rigid and accu- 


rately ground shafts properly mounted in 
roller bearings; and heavy section cases 
that hold rotating elements in precise 
alignment. 


FARREL-BIRMINGHAM COMPANY, INC. 344 Vulcan St., Buffalo 7, N.Y. 
Plants: Ansonia and Derby, Conn.; Buffalo, N.Y. 


Sales Offices: Ansonia, Buffalo, New York, 
Boston, Pittsburgh, Akron, Detroit, Chicago, 
Los Angeles, Tulsa, Houston. 


ul 

Farrel-Birmingham Co., Inc., 344 Vulcan St., Buffalo 7,N.Y. I 
Please send me, without cost or obligation, a copy of 1 
Bulletin 449, ‘Farrel Speed Reducers.” 
Name 
dj 

Address 1 
City State 
FB-502 
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meet the 
best man 


Your Victor 


23 


Hack Saw Distributor 


Get acquainted with your Victor 
Hack Saw distributor. He'll be glad 
to show you how to cut metals and 
non-metals easier and faster, and 
cut costs too with Victor Hack Saw 
Blades. 

And while you're at it ask him 
for the NEW Victor Wall Chart for 
your workshop — the Victor Metal 
Cutting Booklet for your pocket or 
tool kit — both are packed full of 
helpful information... ABSO- 
@ LUTELY FREE. 


SAW WORKS, INC. 
MIDDLETOWN, N. Y., U. S. A. 


GEAR LAPPING MACHINES 
Fellows Gear Shaper Co. 
Gleason Works 
National Broach & Mch. Co. 


GEAR MOTORS 
See Speed Reducers. 


GEAR SHAVING MACHINES 


Fellows Gear Shaper Co. 
National Broach & Mch. Co. 


GEAR TESTING MACHINERY 


Baldwin Locomotive Works 

Brown & Sharpe Mfg. Co. 
Farrel-Birmingham Co., Inc. 
Fellows Gear Shaper Co. 

Newark Gear Cutting Machine Co. 
Scherr, George, Co., Inc. 


GEARS, Cut 


Atlantic Gear Works, Inc. 
Automotive Gear Works, Inc. 
Baush Machine Tool Co. 

Bilgram Gear & Machine Works 
Boston Gear Works, Inc. 

Braun Gear Co. 

Cincinnati Gear Co. 

Cleveland Worm & Gear Co. 


Cone Drive Div., Michigan Tool Co. 


De Laval Steam Turbine Co. 
Detroit Bevel Gear Co. 
Diefendorf Gear Corp. 

Earle Gear & Machine Co. 
Fairfield Mfg. Co. 
Farrel-Birmingham Co., Inc. 
Ganschow Gear Co. 

Gear Specialties 

General Electric Co. 

Gleason Works 

Globe Gear Co. 

Greaves Machine Tool Co. 
Hartford Special Mchry. Co. 
Industrial Gear Mfg. Co. 
James, D. O., Gear Mfg. Co. 
Massachusetts Gear & Tool Co. 
Meisel Press Mfg. Co. 
National-Erie Corp. 

Newark Gear Cutting Machine Co. 
New Jersey Gear & Mfg. Co. 
Ohio Gear Co. 

Perkins Mch. & Gear Co. 
Philadelphia Gear Works 
Pittsburgh Gear Co. 

Riley Gear Corp. 

Stahl Gear & Machine Co. 
Westinghouse Electric Corp. 


GEARS, Molded 


National-Erie Corp. 
Westinghouse Electric Corp. 


GEARS, Rawhide and Non-Metallic 


Atlantic Gear Works, Inc. 
Boston Gear Works, Inc. 
Braun Gear Co. 

Cincinnati Gear Co. 
Diefendorf Gear Corp. 

Earle Gear & Machine Co. 
Ganschow Gear Co. 

Gear Specialties 

General Electric Co. 
Hartford Special Mchy. Co. 
James, D. O., Gear Mfg. Co. 
Massachusetts Gear & Tool Co. 
Meisel Press Mfg. Co. 
Philadelphia Gear Works 
Pittsburgh Gear Co. 

Stahl Gear & Machine Co. 
Westinghouse Electric Corp. 


GENERATORS, Electric 
General Electric Co. 
Lincoln Electric Co. (Arc) 
Reliance Electric & Mfg. Co. 
Westinghouse Electric Corp. 


GOGGLES 
American Optical Co. 


GRADUATING MACHINES 


Abrasive Machine Tool Co. 
Gorton, George, Mch. Co. 
Greaves Machine Tool Co. 
Noble & Westbrook Mfg. Co. 


GREASES 


Cities Service Oil Co 
Gulf Oil Corp. 


Lubriplate Div., Fiske Bros. Refining Co. 


Sinclair Refining Co. 
Standard Oil Co. (Indiana) 
Sun Oil Co. 

Texas Co. 

Tide Water Associated Oil Co. 


GRINDERS, Carbide Tool 


LeMaire Tool & Mfg. Co. 
Oliver Instrument Co. 


GRINDERS, Die and Mold 
Consolidated Mch. Tool Corp. 
Dumore Co. 

Hammond Machinery Builders, Inc. 
Haskins, R. G., Co. 

Pratt & Whitney 

Rivett Lathe & Grinder, Inc. 


GRINDERS, Oilstone, for Woodworking 
Tools 


Mummert-Dixon Co. 


GRINDERS, Pneumatic 


Buckeye Tools Corp. 

Chicago Pneumatic Tools Co. 
Cleco Div., Reed Roller Bit Co. 
Ingersoll-Rand Co. 
Madison-Kipp Corp. 

Rotor Tool Co. 


GRINDERS, Portable Electric and Toolpost 


Buckeye Tools Corp. 

Chicago Pneumatic Tool Co. 
Cincinnati Electric Tool Co. 

Dumore Co. 

Hammond Machinery Builders, Inc. 
Haskins, R. G., Co. 

Van Dorn Electric Tool Co. 


GRINDING FIXTURES, Die Chaser 
Geometric Tool Co. 


GRINDING MACHINES, Abrasive Belt 
Delta Mfg. Div., Rockwell Mfg. Co. 
DoAll Co. 

Hill Acme Co. 

Mattison Mch. Wks. 

Production Machine Co. 

Walker-Turner Div., Kearney & 
Trecker Corp. 

Walls Sales Corp. 


GRINDING MACHINES, Bench 


Cincinnati Electric Tool Co. 

Delta Mfg. Div., Rockwell Mfg. Co. 

Hammond Machinery Builders, Inc. 

Hardinge Brothers, Inc. 

Rivett Lathe & Grinder, Inc. 

Ryerson, Joseph T., & Son, Inc. 

Sterling Grinding Wheel Div., 
Cleveland Quarries Co. 

Van Dorn Electric Tool Co. 

Walker-Turner Div., Kearney & 
Trecker Corp. 


GRINDING MACHINES, Breach 


Ex-Cell-O Corp. 
Gear Grinding Machine Co. 
Lapointe Mch. Tool Co. 


GRINDING MACHINES, Camshaft 


Landis Tool Co. 
Norton Co. 


GR 
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GRINDING /#AACHINES, Carbide Tool 
Carboloy Co., Inc 
Ex-Cell-O Corp. 
Oliver Instrument Co. 


GRINDING MACHINES, Centerless 
Cincinnati Grinders, Inc. 
Heald Machine Co. 
Landis Tool Co. 


GRINDING MACHINES, Chucking 


Bryant Chucking Grinder Co. 
Landis Tool Co. 


GRINDING MACHINES, Crankshaft 
Landis Tool Co. 
Norton Co. 

GRINDING MACHINES, Cylindrical 
Arter Grinding Machine Co. 
Brown & Sharpe Mfg. Co. 
Cincinnati Grinders, Inc. 
Landis Tool Co. 
Norton Co. 
Rivett Lathe & Grinder, Inc. 


GRINDING MACHINES, Die Chaser 


Eastern Mch. Screw Corp. 
Landis Machine Co. 


GRINDING MACHINES, Dise 


Besly, Chas. H., & Co. 

Cincinnati Electric Tool Co. 
Gardner Machine Co. 

Hammond Machinery Builders, Inc. 
Production Mch. Co. 


GRINDING MACHINES, Drill 


Delta Mfg. Div., Rockwell Mfg. Co. 
Gallmeyer & Livingston Co. 
Hammond Machinery Builders, Inc. 
Oliver Instrument Co. 

Union Twist Drill Co. 


GRINDING MACHINES, Face 
Oliver Instrument Co. 


GRINDING MACHINES, Flexible Shaft 
See Flexible Shaft Equipment. 
GRINDING MACHINES, Gap 


Cincinnati Grinders, Inc. 
Landis Tool Co. 


GRINDING MACHINES, Gear Tooth 
See Gear Grinding Machines. 


GRINDING MACHINES, For Sharpening 
Cutters, Reamers, Hobs, Etc. 


Barber-Colman Co. 

Brown & Sharpe Mfg. Co. 
Cincinnati Milling Mch. Co. 
DoAll Co. 

Fellows Gear Shaper Co. 
Gallmeyer & Livingston Co. 
Ingersoll Milling Mch. Co. 
Landis Tool Co. 

LeBlond, R. K., Mch. Tool Co. 
Norton Co. 

Oliver Instrument Co. 

Pratt & Whitney 

Thompson Grinder Co. 


GRINDING MACHINES, For Sharpening 
Turning and Planing Tools 


Cincinnati Electric Tool Co. 

Cosa Corp. 

Delta Mfg. Div., Rockwell Mfg. Co. 
Ex-Cell-O Corp. 

Hammond Machinery Builders, Inc. 
Oliver Instrument Co. 

Royal Oak Tool & Machine Co. 
Walker, O. S., Co., Inc. 

Waltham Machine Works, Inc. 


GRINDING MACHINES, Interne! 
Abrasive Machine Tool Co. 
Arter Grinding Machine Co. 
Heald Machine Co. 

Rivett Lathe & Grinder, Inc. 
Wicaco Machine Corp. 


GRINDING MACHINES, Jig GRINDING MACHINES, Radius, Link 

Moore Special Tool C., Inc. Consolidated Mch. Tool Corp. 

Pratt & Whitney Sundstrand Mch. Too! Corp. 
GRINDING MACHINES, Knife and Shear GRINDING MACHINES, Ring Wheel 

Blade Besly, Chas. H., & Co. 

: Cincinnati Electric Tool Co. 

Hill Acme Co. Gardner Machine Co. 
GRINDING MACHINES, Piston Ring GRINDING MACHINES, Roll 

Arter Grinding Machine Co. Farrel-Birmingham Co., inc. 

Heald Machine Co. Landis Tool Co. 

Norton Co. 

ee Profile GRINDING MACHINES, Spline 

Sheffield Corp. Gear Grinding Machine Co. 


GRINDING MACHINES, Surf 
GRINDING MACHINES, Radial, Ball Race, 


Etc. ; Arter Grinding Machine Co 
Landis Tool Co. (Continued on page 386) 


Automatic Spindle and Table Feed. 
© Table Size - 8 x 34’. 

e Twelve variable cutter speeds up to 2450 rpm. 
e Three table speeds can be varied indefinitely. 


The Model 50 Index Milling Machine offers a greatly 
increased range of working capacity over any machine 
of comparable size or cost, plus a substantial saving 
on production time and labor. The sound engineering 
and solid construction of the machine make an extreme 
ly rigid unit without deflection or chatter to throw off 
the accuracy of the work. 

A quick change full-geared table feed mechanism 
delivers power to the table through a splined feed 
shaft. The Key Way of the Lead Screw is eliminated. 
further adding to the machines great precision and 
sensitive operation. Hand finishing of work is reduced 
to a minimum. 

Other features of the Index Milling Machine include 
precision ground Lead Screws, large, easy-to-read 
Angle Dials, Automatic Controls throughout and a full 
line of accessories. Send Today for the NEW INDEX CATALOG 
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Blanchard Mch. Co. GRINDING MACHINES, Thread 
Brown & Sharpe Mfg. Co. Cosa Corp. 

DoAll Co. Ex-Cell-O Corp. 

Gallmeyer & Livingston Co. Hanson-Whitney Mch. Co. 
Gardner Machine Co. Jones & Lamson Mch. Co. 
Heald Machine Co. Landis Machine Co. (Centerless) 


Hill Acme Co. Landis Tool Co. (Centerless) 
Leach, H., Machinery Co. 


Mattison Machine Works 


Norton Co. GRINDING MACHINES, Universal 


Pratt & Whitney Brown & Sharpe Mfg. Co. 
Taft-Peirce Manufacturing Co. Cincinnati Grinders, Inc. 
Thompson Grinder Co. Landis Tool Co. 


Walke., O. S., Co., Ine. Norton Co. 


GRINDING MACHINES, Tap 
Blake, Edward, Co. 
€x-Cell-O Corp. 

Jones & Lamson Mch. Co. 


GRINDING MACHINES, Worm 


Gear Grinding Machine Co. 
Jones & Lamson Mch. Co 
Pratt & Whitney 


There IS a 
Difference in Gages! 


are carefully checked for your protection. 


RELY ON REPUBLIC 


REPUBLIC GAGE 


were 21, 


Republic gages are all held to precise gagemakers’ 
tolerances on all vital dimensions—pitch diameter, 
lead, thread form and trueness (absence of drunk- 


enness). Not one or two, but all of these features 


Republic gages will assist in solving your Quality 
Control problems involving tapped holes and screws. 
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GRINDING WHEELS 


Bakelite Corp. 
Bay State Abrasive Co. 
Besly, Chas. H., & Co. 
Blanchard Mch. Co. 
Carborundum Co. 
Norton Co. 
Raybestos-Manhattan, Inc., 
Manhattan Rubber, Div. 
Simonds Abrasive Co 
Sterling Grinding Wheel Div., 
Cleveland Quarries Co. 
Vitritied Wheel Co. 


GROOVING TOOL, INTERNAL 
Waldes Kohinoor, Inc. 


tHH&MMERS, Drop 
Bliss, E W., Co. 
Chambersburg Engineering Co 
Morgan Engineering Co 
IAMMERS, Pneumatic 


Chambersburg Engineering Co. 
Chicaan Pneumatic Too! Co 
Cleco Div., Reed Roller Bit Co. 


HAMMERS, Portable Electric 
Van Dorn Electric Tool Co. 


4HAMMERS, Power 
Whiting Corp. 


HAMMERS, Soft 
Chambersburg Engineering Co. 
S. & H Soft Hammer Products Co 
Williams, J. H., & Co. 
HAMMERS, Steam 
Chambersburg Engineering Co. 


HANGERS, Shaft 
S K F Industries, Inc. 
Standard Pressed Stee! Co. 
HARDENING EQUIPMENT, INDUCTION 
Ohio Crankshaft Co. 


HARDENING MACHINES, Flame 
Cincinnati Milling Machine Co. 


HARDNESS TESTING INSTRUMENTS 


Shore Instrument & Mfg. Co. 
Wilson Mechanical Instrument Co., Inc 


HEADING MACHINES 
National Machinery Co. 


HEAT TREATING BASKETS, Retorts, Etc. 
Rolock, Inc. 


HEAT TREATMENT OF METALS 
Bennett Metal Treating Co. 
National-Erie Corp. 

Ohio Gear Co. 
Pittsburgh Gear Co. 


HOBBING MACHINES 


See Gear Cutting Machines, Helica: 
and Spur (Hob), and Gear Cutting 
Machines, Worm and Worm Wheels 


HOBS 
Barber-Colman Co. 
Brown & Sharpe Mfg. Co. 
Hanson-Whitney Mch. Co. 
National Twist Drill & Tool Co. 
New Jersey Gear & Mfg. Co. 
Union Twist Drill Co. 


HOIST HOOKS 
Bethlehem Steel Co. 
Williams, J. H., & Co. 


HOISTING AND CONVEYING 
EQUIPMENT 


Cleveland Crane & Engrg. Co. 
Shepard Niles Crane & Hoist Corp. 


| 
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HOISTS, Air 


Chicago Pneumatic Tool Co. 4 

Hanna Engineering Works 10 WC; (A 

Ingersoll-Rand Co. 

HOISTS, Chain, Etc. 
Ryerson, Joseph T., & Son, Inc. —_— 

Philadelphia Gear Works 
Shepard Niles Crane & Hoist Corp. 

HONES 
Carborundum Co. 


Moline Tool Co. 
Norton Co. 


HONING MACHINES, Internal 

(Cylinder) 

Barnes Drill Co. 

Barnes, W. F. & John, Co. 
Fulmer, C. Allen, Co. 
Micromatic Hone Corp. 
Moline Tool Co. 

Snyder Tool & Engrg. Co. 

HONING MACHINES, External 
Barnes Drill Co. 

Micromatic Hone Corp. 

HONING MACHINES, Hose, Leather, 
Rubber, Metallic, Etc. 
American Metal Hose Div., 

American Brass Co. 
Raybestos-Manhattar, Inc., 

Manhattan Rubber Div. 
Titeflex, Inc. 

HONING TOOLS AND FIXTURES 
Fulmer, C. Allen, Co. 
Micromatic Hone Corp. 

HOSE 
American Metal Hose Branch, 

American Brass Co. 
Cleco Div., Reed Roller Bit Co. 

HYDRAULIC MACHINERY, 
Tools and Equipment 
Baldwin Locomotive Works 
Barnes, John S., Corp. 
Bethlehem Steel Corp. 
Birdsboro Steel Fdry. & Mch. Co. 
Bliss, E. W., Co. 
Chambersburg Engineering Co. 
Cross Co. 

Denison Engineering Co. 
Elmes Engineerina Works 
Farquhar, A. B., Co. 
Hannifin Corp. 

Hydraulic Press Mfg. Co. 
Hydropress, Inc. 


Lake Erie Engineering Corp. 

National-Erie Corp. ly 

Oilgear Co. 

Rockford Machine Tool Co. 

Snyder Too! & Engrg. Co. _— INISH flat surfaces, on any material from 

ee Tool Co. “ soft copper to quartz or nitralloy, regardless 
HYDRAULIC POWER UNITS OR of the shape or size of the part, in high produc- 

TOOL HEADS tion. Opposite sides of one or many parts are 

Barnes Drill Co. finished simultaneously on double surface 

machines,— productively produced to one light 


Barnes, John S., Corp. 
Barnes, W. F. and John, Co. 


This cast iron valve plate for a 
refrigeration unit is finished on a 


Ex-Cell-O Corp. devise surface Madine band of flatness and within one microinch r.m.s. 
Hannifin Corp. sms, surface finish. Recessed surfaces may also be 
Hydraulic Press Mfg. Co. cally flat and both sides parallel 
National Automatic Tool Co. within 0.0001-inch. Production finished on single surface machines. 
Vickers, Inc. rate is 20 pieces per minute. 

INDEX CENTERS Let us send more information at your request. 


Abrasive Mch. Tool Co. 
Brown & Sharpe Mfg. Co. 
Kempsmith Machine Co. 
Knight, W. B., Mchry. Co. 
INDEXING AND SPACING EQUIPMENT 
| Hartford Special Mchry. Co. 


a 


DISTRICT FIELD OFFICES: 


‘ 1323 $.SantaFe 616Empire Bldg. 55 George St. Micromold Manufacturing Div. 
Robbins, Omer E., Co. Los Angeles 21 206 S. Main St. Brantford, Ont. Boston Post Road 
Sundstrand Machine Tool Co. * California Rockford, Ill. Canada Guilford, Conn. 
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INDICATORS, Dial 


Ames, B. C., Co. 

Brown & Sharpe Mfg. Co. 
Federal Products Corp. 
Standard Gage Co., Inc. 
Starrett, L. S., Co. 


INDICATORS, Speed 
Bristol Co. 
Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 
Veeder-Root Inc. 


INDICATORS, Test 


Ames, B. C., Co. 

Brown & Sharpe Mfg. Co. 
Federal Products Corp. 
Standard Gage Co., Inc. 
Starrett, L. S., Co. 


INDUCTION HEATING EQUIPMENT 
Ohio Crankshaft Co. 


INTENSIFIERS, Hydraulic 
Baldwin Locomotive Works 
Farquhar, A. B., Co. 
Williams, J. H., & Co. 
Hydraulic Press Mfg. Co. 
Hydropress, Inc. 

Morgan Engineering Co. 

JACKS, Planer 
Armstrong Bros. Tool Co. 


JIG BORER 
See Boring Machines, Jig. 


JIGS AND FIXTURES 
Allied Products Corp. 


= 


When the men in the shop specify tap- 
ping heads, they choose Procunier— 
and for many good reasons: Consistent, 
accurate tapping and faster tapping 
with a minimum of tap breakage 

. as reported by actual users over 
the years . . . has made ‘“’Procunier’’ 
the standard of the industry. Such 
features as the sensitive, double-cone 
friction clutch, which engages the sur- 
faces of the drive and reverse shells 
with a soft, ‘‘cushioned’’ action... 
the heat-treated gear reversing mechan- 
ism... the ball bearings for long life 
and accuracy . . . the simple, single- 
hole lubrication, have made Procunier 
noted for economy, accuracy and better 
performance. See how these Procunier 
Heads ... . proven on all kinds of jobs 
for over 30 years . . . can save you time 
and money. Write today for brochure 
giving complete prices and specifications 
on the entire line. 


Procunier 
Safely Chuck Company 


CHICAGO 6, ILL. \ 


16 S. CLINTON ST. 


FOR CIRCULAR 


Shopmen choose PROCUNIER 
Tapping Heads (oz 
Top Performance! 


“TRU-GRIP” 
TAP HOLDER 
Lighter, smaller in 
diameter, it affords 
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PROCUNIER SAFETY CHUCK CO. 
16 S. Clinton St., Chicago 6, Ill. easier tapping close 
Gentlemen: to walls or shoul- 
1 Please send your illustrated brochures which give com- 
plete prices specifications on Procunier High Speed elimi ates 
: Tapping Heads and Machines. i chewed up” tap 
a 
shanks. 
City. Zone........ State 


Bath, Cyril, & Co. 

Columbus Die, Tool & Mch. Ce. 
Ex-Cell-O Corp. 

Hartford Special Mchry. Co. 
Ingersoll Milling Mch. Co. 
Logansport Machine Co., Inc. 
Merz Engineering Co. 
Robbins, Omer E., Co. 
Sheffield Corp. 

Snow Mfg. Co. 

Sundstrand Mch. Tool Co. 
Woodworth, N. A., Co. 


JOINTS, See Fittings, Hydraulic, 
Pneumatic, Etc. 


KEYSEATERS 


Baker Bros., Inc. 
Consolidated Mch. Tool Corp. 
Davis Keyseater Co. 

Lapointe Machine Tool Co. 


KNURL HOLDERS 


Brown & Sharpe Mfg. Co. 
Graham Mfg. Co., Inc. 
Pratt & Whitney 


KNURLING TOOLS 


Armstrong Bros. Tool Co. 
Graham Mfg. Co., Inc. 
Pratt & Whitney 
Williams, s. H., & Co. 


LAPPING MACHINES 


Cincinnati Grinders, Inc. (centerless) 
Ex-Cell-O Corp. 

Fellows Gear Shaper Co. 

Micromatic Hone Corp. 

Norton Co. 

United Tool Service Corp. 


LATHE AND GRINDING DOGS 


Armstrong Bros. Tool Co. 
Williams, J. H., & Co. 


LATHE ATTACHMENTS 


American Tool Wks. Co. 
Cincinnati Lathe & Tool Co. 
Gisholt Mch. Co. 

Gorton, George, Mch. Co. 
Hendey Machine Co. 

Jones & Lamson Mch. Co. 
LeBlond, R. K., Mch. Tool Co. 
Lodge & Shipley Co. 
Monarch Mch. Tool Co. 
Pratt & Whitney 

Rivett Lathe & Grinder, Inc. 
Seneca Falls Mch. Co. 

South Bend Lathe Wks., Inc. 
Springfield Mch. Tool Co. 
Sundstrand Mch. Tool Co. 
Warner & Swasey Co. 


LATHES, Automatic 


Baird Machine Co. 
Bullard Co. 
Cleveland Automatic Machine Co. 
Cone Automatic Machine Co., Inc. 
Cross Co. 
Gisholt Mch. Co. 
Gorton, George, Mch. Co. 
Goss & DeLeeuw Mch. Co. 
Jones & Lamson Mch. Co. 
LeBlond, R. K., Mch. Tool Co. 
Monarch Mch. Tool Co. 
National Acme Co. 
New Britain Machine Co., 

New Britain-Gridley Mch. Div. 
Potter & Johnston Co. 
Pratt & Whitney 
Seneca Falls Mch. Co. 
Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Co. 


LATHES, Axle 


Consolidated Mch. Tool Corp. 
LeBlond, R. K., Mch. Tool Co. 


NN \ 
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Seneca Falls Mch. Co. Brown & Sharpe Mfg. Co. LEVELS 
Snyder Tool & Engrg. Co. Bullard Company Pratt & Whitney 
Sundstrand Mch. Tool Co. Starrett, L. S., Co. 
di thers, Inc. 
Elgin Tool Wks., Inc. Jones & Lamson Mch. Co. LUBRICANTS, Including Extreme 
Hardinge Brothers, Inc. LeBlond, R. K., Mch. Tool Co. Pressure (EP) Machinery Lubricants 
LeBlond, R. K., Mch. Tool Co. Lodge & Shipley Co. Cities Service Oil Co. 
Pratt & Whitney Morey Mchry. Co., Inc. Gulf Oil Corp. 
| Rivett Lathe & Grinder, Inc. Potter & Johnston Co. (Automatic) Sinclair Refining Co. 
Seneca Falls Mch. Co. Rivett Lathe & Grinder, Inc. standard Oil Co. (Indiana) 
Sheldon Mch. Co. Simmons Machine Tool Corp. Stuart, D. A., Oil Co., Ltd. 
South Bend Lathe Wks. South Bend Lathes Wks. Sun Oil Co. 
, Springfield Mch. Tool Co. Texas Co, 
| LATHES, Boring Warner & Swasey Co. Tide Water Associated Oil Co 
Gisholt Mch. Co. 
LeBlond, R. K., Mch. Tool Co. aarti — 
Lodge & Shipley Co. LATHES, Vertical Turret a 
LATHES, Crankshaft Bullard Company Rivett Lathe & Grinder, Inc 


Consolidated Mch. Tool Corp. 
LeBlond, R. K., Mch. Tool Co. 
Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Co. 


LATHES, Double-End 


Cleveland Automatic Machine Co. 
Consolidated Mch. Tool Corp. 
LeBlond, R. K., Mch. Tool Co. 
Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Co. 


LATHES, Engine and Toolroom 


American Tool Wks. Co. 
Axelson Manufacturing Co. 
Carroll-Jamieson Mch. Tool Co. 
Cincinnati Lathe & Tool Co. 
Clausing Manufacturing Co. 
Consolidated Mch. Tool Corp. 
Cosa Corp. 

DoAll Co. 

Greaves Machine Tool Co. 
Hendey Machine Co. 
LeBlond, R. K., Mch. Tool Co. 
Lehmann Machine Co. 

Lodge & Shipley Co. 
Monarch Mch. Tool Co. 
Morey Mchry. Co., Inc. 

Pratt & Whitney 

Rivett Lathe & Grinder, Inc. 
Seneca Falls Mch. Co. 
Sheldon Mch. Co. 

Simmons Machine Tool Corp. 
South Bend Lathe Wks. 
Springfield Mch. Tool Co 


LATHES, Form Turning 
Monarch Mch. Tool Co. 

LATHES, Gap 
Cincinnati Lathe & Tool Co. ; 

Gisholt Mch. Co. Waller High Production Vertical Stroke Grinder—the 
ae eo Tool Co. only Grinder of its kind and does not compete with 
Seneca Falls Mch. Co. other Grinders. 

Warner & Swasey Co. Specially designed primarily for the Saw and Circular 

LATHES, Gun Tool Industry. 

Consolidated Mch. Tool Corp. , 

LeBlond, R. K., Mch. Tool Co. Can grind flats — convex — concave and bevels to 
Seneca Falls Mch. Co. d : 

Springfield Mch. Tool Co. 

LATHES, Hollow Spindle Has clearance for 8” hubs and can grind to a com- 
LeBlond, R. K., Mch. Tool Co. bination of radii giving a parabolic curvature. 

Lehmann Machine Co. Electric controlled—hydraulic feed—rapid traverse. 

LATHES, Manufacturing Type 
Lodge & Shipley Co. 

LATHES, Spinning 
Biiss, E. W., Co. R re) 
Ferracute Machine Co. Oo. Sex WA a K C e In 

See Lathes, Engine and Toolroom — ° RCEST ER 6, M ASSACHUSET 

LATHES, Turret Original Designers and Buitders of Magnetic 
Bardons & Oliver, Inc. % 
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LUBRIPLATE 130-AA 


Protects against 
RUST AND CORROSION 


A super grease-type lubricant! —A 
marvelous anti-seize compound and a. 
real protector against rust and corro- 
sion. From the standpoint of general 
| utility and diversity of important uses 
LUBRIPLATE 130-AA is unequaled. 
While it is ideal for the heaviest loads, 
this remarkable lubricant does not 
cause drag and actually conserves. 
power. Write for a free copy of the 
LUBRIPLATE Service Hand Book. 


1 oil type 
— Ideal for genera! 
tion, ring oiled 
—,. sight feeds and bottle 
eeds, 
g — Because 
strength and long 


grease 

wide range of 

especially at tempe 


200 degrees 
tionwide os 
-AA — Known no 
lubricant for open 
beorings, wire rope, 
L BEARING — This is 
Lubricant thot hoe 
yer cclaim for use in the “on 
ball and roller RPM 
run 
i t speeds 
rotures up to 300 degr 


REFINING CO. 


PEALERS From coast TO 


Your cuassirieD TELEPHON® 


MACHINISTS’ SMALL TOOLS 


See Calipers, Hammers, Wrenches, 
Drills, Taps, Etc. 


MANDRELS 
See Arbors and Mandrels. 


MARKING MACHINES AND DEVICES 
Colonial Broach Co. 
Noble & Westbrook Mfg. Co. 


MEASURING MACHINES AND 
INSTRUMENTS, PRECISION 
Cosa Corp. 

Federal Products Corp. 
Norma-Hofttmann Bearings Corp. 
Pratt & Whitney 

Scherr, George, Co., Inc. 
Starrett, L. S., Co. 

Van Keuren Co. 


MEASURING WIRES, THREAD 
SPLINE AND GEAR 


Van Keuren Co. 


METAL, Bearings 


See Bearings, Bronze, Babbitt, Etc., 
and Bushings, Brass, Bronze, Etc. 


METALS, Perforated 


Chicago Perforating Co. 
Harrington & King Perforating Co. 


METERS 
See Recording Instruments. 


MICROMETERS 


Ames, B. C., Co., (dial) 
Bath, John, & Co., Ine. 
Brown & Sharpe Mfg. Co. 
Cosa Corp. 

Pratt & Whitney 

Scherr, George, Co., Inc. 
Starrett, L. S., Co. 

Van Keuren Co. 


MICROSCOPES, Toolmakers 
Scherr, George, Co., Inc. 


MILLING ATTACHMENTS 


Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 
Elgin Tool Wks., Inc. 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Kempsmith Machine Co. 
Pratt & Whitney 

Rivett Lathe & Grinder, Inc. 
Rusnok Tool Works 
Sundstrand Mch. Tool Co. 
Van Norman Co. 


MILLING AND CENTERING MACHINES 
Davis & Thompson Co. 

Jones & Lamson Mch. Co. (Automatic) 
Sundstrand Machine Too! Co. 


MILLING MACHINES, Automatic 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 
Cross Co. 

Ingersoll Milling Mch. Co. 
Jones & Lamson Mch. Co. 
Kearney & Trecker Corp. 

Pratt & Whitney 

Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Co. 

U. S. Tool Company, Inc. 


MILLING MACHINES, Bench 


Hardinge Brothers, Inc. 
( Bench or Pedestal Type) 
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Pratt & Whitney 


MILLING MACHINES, Circular Continuous 
Consolidated Mch. Tool Corp. 
Davis & Thompson Co. 
Espen-Lucas Machine Works 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 

Snyder Tool & Engrg. Co. 
Sundstrand Machine Tool Co. 
MILLING MACHINES, Die Sinking 

See Die Sinking Machines. 

MILLING MACHINES, Duplex 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 
Espen-Lucas Machine Works 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 

Snyder Tool & Engrg. Co. 
Sundstrand Machine Tool Co. 
Taylor & Fenn Co. 

U. S. Tool Co., Inc. 


MILLING MACHINES, Hand 


Nichols, W. H., Co. 
U. S. Tool Co., Inc. 
Van Norman Co. 


MILLING MACHINES, Horizontal, Plain 
and Universal 


Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 
Diamond Machine Tool Co. 
DoAll Co. 

Gorton, George, Mch. Co. 
Greaves Machine Tool Co. 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Kempsmith Machine Co. 

Pratt & Whitney 

Sheldon Machine Co. 
Simmons Machine Tool Corp. 
Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Corp. 
Van Norman Co. 


MILLING MACHINES, Lincoln Type 


Brown & Sharpe Mfg. Co. 
Sundstrand Mch. Tool Corp. 


MILLING MACHINES, Planer Type 


Consolidated Mch. Tool Corp. 
Espen-Lucas Machine Works 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Pratt & Whitney 

Stokerunit Corp. 


MILLING MACHINES, Profile 
Cincinnati Milling Machine Co. 


Pratt & Whitney 
Sundstrand Machine Tool Co. 


MILLING MACHINES, Ram Type, 
Universa! 


Van Norman Co. 


MILLING MACHINES, Vertical 
Brown & Sharpe Mfg. Co. 
Cincinnati Milling Machine Co. 
Consolidated Mch. Tool Corp. 
DoAll Co. 

Gorton, George, Mch. Co. 
Index Machine & Tool Co. 
Ingersoll Milling Mch. Co. 
Kearney & Trecker Corp. 
Knight, W. B., Mchry. Co. 
Pratt & Whitney 

Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Co. 
Taylor & Fenn Co. 


MODEL AND EXPERIMENTAL WORK 
See Special Machinery Tools. 


MOLD AND DIE COPYING MACHINES 


Gorton, George, Mch. Co. 
Pratt & Whitney 


= 
‘ 
: enclosed gears (speed reducers! 
— One of the most popular 
on for general op- 
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MOLDING MACHINES, Plastic 


Hannifin Corp. 
Hydraulic Press Mfg. Co. 


MOTORS, Electric 
| Delco Products Div., General Motors 
Corp. 
Electro Machines, Inc. 1 
General Electric Co. 
Reliance Electric & Engrg. Co. 1 


U. S. Electrical Motors, Inc. 

Westinghouse Electric Corp. 
MOTORS, Hydraulic 

Oilgear Co 


MOUNTINGS, RUBBER, JOINTS 
AND COUPLINGS 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


MULTIPLE-SLIDE FORMING MACHINES 
Baird Machine Co. 
U. S. Tool Co., Inc. 

NAME PLATES 
Noble & Westbrook Mfg. Co. 


NIBBLING MACHINES 


Buckeye Tools Corp. (Portable) 

Campbell Machine Div. American 
Chain & Cable 

Gray Machine Co. 


NIBBLING MACHINES, Nickel 
International Nickel Co. 


NIPPLE THREADING MACHINERY 


Cleveland Automatic Machine Co. 

Landis Mch. Co. 

Murchey Machine & Tool Co., 
Div. Sheffield Corp. 


NUMBERING MACHINES 
Noble & Westbrook Mfg. Co. 


NUT MAKING MACHINERY 
National Machinery Co. 


MODEL 224 
12” swing 36” C. to C. 
1-%” hole thru spindle 
NUT SETTING EQUIPMENT 25 OTHER MODELS — 
See Screw Driving and Nut Setting , 
Equipment. 
HEADSTOCK, enclosed, running in oil, lubricating the Timken 
NUT TAPPERS : Tapered Roller Bearings, the bull and small back gear, the back 
See Bolt and Nut Machinery. gear bearings and the lead screw reverse gears and bearings. 
NUTS, Cold Forged, Wing and Cap 


Parker-Kalon Corp. GEAR BOX, enclosed, running in oil, lubricating all the gears 
Republic Stee! Corp., and bearings in the gear box, insuring carefree longer life, 
Union Drawn Steel Div. quieter operations. It doesn’t hurt to forget to oil. 
NUTS, Thumb or Wing and Cap SPINDLE NOSE, long taper, key drive. Holds accurate align- 
Republic Steel Corp., ment longer. Greater rigidity. Provides a “high price’ lathe 
Union Drawn Steel Div. feature to the medium price lathe users. 


Williams, J. H., & Co. 
For further particulars on these and many other fine 
OIL EXTRACTORS AND CLEANERS features of Clausing series 200 lathes, write — 


DeLaval Separator Co. 


Barnes Drill Co. (Magnetic) CLAUSING MANUFACTURING co. 


OIL GROOVERS 243 RICHMOND AVENUE OTTUMWA, IOWA 
Hanson-Whitney Mch. Co. 


Wicaco Machine Co. 
OILERS AND LUBRICATORS 
Madison-Kipp Corp. 
Manzel, Inc. 
OILS, Cutting 
See Cutting and Grinding Fluids 


OILS, Lubricating 


Cities Service Oil Co. 
Gulf Oil Corp. 
(Continued on page 392) 


CLAUSING MANUFACTURING CO., 243 Richmond Ave., Ottumwa, Iowa 


Please send complete literature on the Clausing series 200 lathes 


Name ..... 


City 


State 
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Sinclair Refining Co. 

Standard Oil Co. (Indiana) 
Stuart, D. A., Oil Co., Ltd. 
Sun Oil Co. 

Texas Co. 

Tide Water Associated Oil Co. 


OILS, Quenching and Tempering 
Cities Service Oil Co. 
Lubriplate Div., Fiske Bros. Refining Co 
Gulf Oil Corp. 
Standard Oil Co. (Indiana) 
Stuart, D. A., Co., Ltd. 


OILS, Soluble 


See Compounds, Cutting, Grinding 
Metal Drawing, Etc. 


ORDNANCE MACHINES, Speciol 
Rehnberg-Jacobson Mfg. Co. 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc. 


Garlock Packing Co. 
Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


PARALLELS 


Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 
Taft-Peirce Mfg. Co. 
Walker, O. S., Co., Ine. 


PATTERNS, Wood and Metal 
Mummert-Dixon Co. 
PENCILS, Drawing 
Faber-Castell, A. W., Pencil Co., Inc 
PHOSPHOR BRONZE—See Bronze. 
PILLOW BLOCKS 
Boston Gear Works, Inc. 


BELT DRIVEN 
BUFFING AND POLISHING LATHES 
3,5, 7%, 10 AND 15 H.P. — SINGLE OR 


DOUBLE MOTOR 


ABRASIVE 
CUT-OFF MACHINE. CAPACITY: 
2Y4"" SOLIDS — 3/2" TUBING 


| THREE-SPEED SNAGGING GRINDERS — 18", 20", AND 24" 


THE CINCINNATI ELECTRICAL TOOL CO. 


Division of THE R. K. LeBLOND 


2660 MADISON ROAD 
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MACHINE TOOL CO. 
CINCINNATI 8, OHIO 


Norma-Hoffmann Bearings Corp. 
S K F Industries, Inc. 
Standard Pressed Steel Co. 


PIPE, BRASS AND COPPER 


American Brass Co. 
Revere Copper & Brass, Inc. 


PIPE STEEL 


Allegheny Ludium Steel Corp. 
Bethlehem Steel Co. 
Republic Steel Corp., 
Union Drawn Steel Div. 
Ryerson, Joseph T., & Son, Inc. 
U. = Steel Corp., National Tube Co., 
iv. 


PIPE THREADING AND CUTTING 
MACHINES 
Cleveland Automatic Machine Co. 
Landis Mch. Co. 
Murchey Machine & Tool Co., 
Div. Sheffield Corp. 


PIPE TONGS 


Armstrong Bros. Tool Co. 
Williams, J. H., & Co. 


PLANER ATTACHMENTS 
Consolidated Mch. Tool Corp. 
Hanson-Whitney Mch. Co. 
Rockford Machine Tool Co. 


PLANERS 


Baldwin Locomotive Works 
Cleveland Punch & Shear Works Co. 
(plate) 
Consolidated Mch. Tool Corp. 
(Incl. Plate, Rotary and Crank Types) 
Liberty Planers, Inc. 
Rockford Machine Tool Co. 


PLANERS, Openside 


Liberty Planers, Inc. 
Rockford Machine Tool Co. 


PLASTICS AND PLASTIC PRODUCTS 
Bakelite Corp. 


PLATE ROLLS 


Baldwin Locomotive Works 
Bethlehem Steel 

Cleveland Punch & Shear Wks. Co. 
Consolidated Mch. Tool Corp. 
Ryerson, Joseph T., & Son, Inc. 


PLATES, Surface 
Brown & Sharpe Mfg. Co. 
Challenge Machinery Co. 
Pratt & Whitney 
Rotor Tool Co. 
Scherr, George, Co., Inc 
Taft-Peirce Mfg. Co. 
U. S. Tool Company, Inc. 


PNEUMATIC EQUIPMENT 
Bliss, E. W., Co. 
Buckeye Tools Corp. 
Chicago Pneumatic Tool Co. 
Hanna Engineering Works 
Hannifin Corp. 
Ingersoll-Rand Co. 
Logansport Machine Co., Inc. 


POLISHING LATHES and Machines 


Cincinnati Electric Tool Co. 
Gardner Machine Co. 

Hammond Machinery Builders, Inc. 
Hill Acme Co. 

Production Mch. Co. (centerless) 
Sundstrand Mch. Tool Co. 


POLISHING TOOLS, Portable 
Stow Mfg. Co. 
Strand, N. A., & Co. 
Sundstrand Machine Tool Co. 
Van Dorn Electric Too! Co. 
PRESSES, Arbor 


Baldwin Locomotive Works 


De 
TRADE 
| MANUFACTURERS | 
portable Grinder pe 
4 
M 
‘ore 
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duMont Corp. 

Farquhar, A. B., Co. 

General Mfg. Co. 

Hannifin Corp. 

Logansport Machine Co., Inc. 
Tomkins-Johnson Co. 
Wilson, K. R. 


PRESSES, Broaching 


American Broach & Mch. Co. 
Bliss, E. W., Co. 

Ferracute Machine Co. 
Lapointe Machine Tool Co. 
Oilgear Co. 


PRESSES, Extrusion 


Chambersburg Engineering Co. 
Hydraulic Press Mfg. Co. 
Hydropress, Inc. 

Lake Erie Engineering Co. 


PRESSES, Foot 


Baird Machine Co. 

Bliss, E. W., Co. 

Ferracute Machine Co. 
General Mfg. Co. 

Niagara Machine & Tool Wks. 
Taylor & Fenn Co. 

V & O Press Co. 


PRESSES, Forging 


Ajax Manufacturing Co. 
Baldwin Locomotive Works 
Bethlehem Steel Co. 

Bliss, E. W., Co. 

Clearing Mch. Co. 

Cleveland Punch & Shear Works Co. 
Farquhar, A. B., Co. 

Ferracute Machine Co. 

Henry & Wright Mfg. Co. 
Hydraulic Press Mfg. Co. 
Hydropress, Inc. 

Lake Erie Engineering Corp. 
Morgan Engineering Co. 
National Machinery Co. 
Niagara Machine & Tool Wks. 
Peck, Stow & Wilcox Co. 
Verson Allsteel Press Co. 

V &O Press Co. 

Zeh & Hahnemann Co. 


PRESSES, Hydraulic 
American Broach & Mch. Co. 
Anderson Bros. Mfg. Co. 
Baldwin Locomotive Works 
Bethlehem Steel Co. 
Birdsboro Steel Fdry. & Mch. Co. 
Bliss, E. W., Co. 
Chambersburg Engineering Co. 
Clearing Mch. Co. 
Colonial Broach Co. 
Denison Engineering Co. 
Elmes Engineering Co. 
Farquhar, A. B., Co. 
Farrel-Birmingham Co., Inc. 
Hannifin Corp. 
Hydraulic Press Mfg. Co. 
Hydropress, Inc. 
Lake Erie Engineering Co. 
Lapointe Machine Tool Co. 
M & N Machine Tool Works, Inc. 
Morgan Engineering Co. 
National Erie Corp. 
Oilgear Co. 
Verson Allsteel Press Co. 
Wilson, K. R. 


PRESSES, Screw 


Bliss, E. W., Co. 

Ferracute Machine Co. 
General Mfg. Co. 

Niagara Machine & Tool Wks. 
Zeh & Hahnemann Co. 


PRESSES, Sheet Metal Working 


Baldwin Locomotive Works 
Bliss, E. W., Co. 


Cincinnati Shaper Co. 

Clearing Mch. Co. 

Cleveland Crane & Engrg. Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. & Tool Corp. 
Danly Machine Specialties Co. 
Farquhar, A. B., Co. 

Ferracute Machine Co. 

Henry & Wright Mfg. Co. 
Hydraulic Press Mfg. Co. 
Hydropress, Inc. 

Lake Erie Engineering Corp. 
Niagara Machine & Tool Wks. 
Sales Service Mch. Tool Co. 
Verson Allsteel Press Co. 

V &O Press Co. 

Whiting Corp. 

Zeh & Hahnemann Co. 


PRESSES, Straightening 


Anderson Bros. Mfg. Co. 
Baldwin Locomotive Works 
Chambersburg Engineering Co. 
Colonial Broach Co. 
Consolidated Mch. Tool Corp. 
Elmes Engineering Works 
Farquhar, A. B., Co. 

General Mfg. Co. 

Hannifin Corp. 

Hydraulic Press Mfg. Co. 
Hydropress, Inc. 

Morgan Engineering Co. 
Niagara Mch. & Tool Wks. (Hydraulic) 
Oilgear Co. 

Springfield Mch. Tool Co. 


PRINT PAPER, BLUE, WHITE, ETC. 


Ozalid Products Div. General Aniline 
& Film Corp. 


PROFILING MACHINES 
Consolidated Mch. Tool Corp. 
DoAll Co. 

Gorton, George, Mch. Co. 
Morey Mchry. Co., Inc. 
Pratt & Whitney 


PULLEYS 


Boston Gear Works, Inc. 
Lovejoy Flexible Coupling Co. 
(Variable Speed) 


PULLEYS, Friction Clutch 
Brown & Sharpe ‘Afg. Co. 


PUMPS, Coolant, Lubricant and Oil 


Brown & Sharpe Mfg. Co. 

De Laval Steam Turbine Co. 
Logansport Machine Co., Inc. 
Ruthman Machinery Co. 
Tomkins-Johnson Co. 

Tuthill Pump Co. 

Vickers, Inc. 

Viking Pump Co. 


PUMPS, Hydraulic 


Baldwin Locomotive Works 
Barnes, John S., Corp. 
Bethlehem Steel Co. 

Brown & Sharpe Mfg. Co. 
Chambersburg Engineering Co. 
De Laval Steam Turbine Co. 
Denison Engineering Co. 
Elmes Engineering Works 
Hydraulic Press Mfg. Co. 
Hydropress, Inc. 
Ingersoll-Rand Co. 

Lapointe Machine Tool Co. 
Oilgear Co. 

Sundstrand Mch. Tool Co. 
Tuthill Pump Co. 

Vickers, Inc. 

Viking Pump Co. 


PUMPS, Pneumatic 


Chicago Pneumatic Tool Co. 
Ingersoll-Rand Co. 


PUMPS, Rotary 


Brown & Sharpe Mfg. Co. 

De Laval Steam Turbine Co. 
Sundstrand Machine Tool Co. 
Tuthill Pump Co. 

Vickers, Inc. 

Viking Pump Co. 


PUNCHES AND DIES 


See Dies, Sheet Metal, Etc. 


PUNCHES, Centering 


Cleveland Punch & Shear Works Co. 


PUNCHING MACHINERY 


Buffalo Forge Co. 

Cincinnati Shaper Co. 

Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 
Ferracute Machine Co. 

Hannifin Corp. 

Niagara Machine & Tool Wks. 
O'‘Neil-Irwin Mfg. Co. 
Progressive Welder Co. 

Ryerson, Joseph T., & Son, Inc. 
Wiedemann Machine Co. 


PYROMETERS 


Bristol Co. 
Leeds & Northrup Co. 


RACKS, GEAR, CUT 


Atlantic Gear Works, Inc. 
Boston Gear Works, Inc. 

Brown & Sharpe Mfg. Co. 
Hartford Special Mchry. Co. 
Industrial Gear Mfg. Co. 

James, D. O., Gear Mfg. Co. 
Massachusetts Gear & Tool Co. 
Meisel Press Mfg. Co. 
Philadelphia Gear Works 

Stah! Gear & Machine Co. 


REAMER HOLDERS 


Gairing Tool Co. 
Warner & Swasey Co. 


REAMERS 


Ampco Twist Drill Co. 
Barber-Colman Co. 

Butterfield Div., Union Twist Drill Co. 
Carboloy Co., Inc. 
Chicago-Latrobe Twist Drill Wks. 
Cleveland Twist Drill Co. 
Ex-Cell-O Corporation 

Firth Sterling Steel & Carbide Corp. 
Gairing Tool Co. 
Gammons-Hoaglund Co. 
Greenfield Tap & Die Corp. 
Haynes Stellite Co. 

Kelly Reamer Co. 

Morse Twist Drill & Mech. Co. 
National Tool Salvage Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 

Standard Tool Co. 

Super Tool Co. 

Union Twist Drill Co. 

Whitman & Barnes 


REAMERS, Adjustable 


Barber-Colman Co. 

Carboloy Co., Inc. 

Cleveland Twist Drill Co. 
Ex-Cell-O Corporation 

Firth Sterling Steel & Carbide Corp. 
Gairing Tool Co. 

Greenfield Tap & Die Corp. 
Kelly Reamer Co. 

Morse Twist Drill & Mch. Co. 
Pratt & Whitney 

Standard Tool Co. 

Taft-Peirce Mfg. Co. 

Union Twist Drill Co. 
Whitman & Barnes 
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REAMERS, Taper Pin 
Butterfield Div., Union Twist Drill Co. 
Chicago-Latrobe Twist Drill Wks. 
Gammons-Hoaglund Co. 
Greentield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 
Standard Tool Co. 
Union Twist Drill Co. 
Whitman & Barnes 
REAMING MACHINES 
Greaves Machine Tool Co. 
Pratt & Whitney 
Van Norman Co. 
RECORDING INSTRUMENTS 
tor Counting 
National Acme Co. 
RECORDING INSTRUMENTS 
tor Electricity 
Bristol Co. 
General Electric Co. 
Leeds & Northrup Co. 
RECORDING INSTRUMENTS for Pressure 
Bristol Co. 
Leeds & Northrup Co. 
RECORDING INSTRUMENTS for Speed 
Bristol Co. 
Leeds & Northrup Co. 
RECORDING INSTRUMENTS 
tor Temperature 
Bristol Co. 
Leeds & Northrup Co. 
REELS, Stock, Standard and Automatic 
U. S. Tool Company, Inc. 
Wittek Mfg. Co. 
REFRACTORIES, Heat Treating Furnace 
Norton Co. 


REGULATORS, Temperature 
Bristol Co. 
General Electric Co. 
Leeds & Northrup Co. 


REMOVERS, Japan, Enamel, Etc. 
Oakite Products, Inc. 


RETAINING RINGS FOR BEARINGS, 
ETC. 
Nice Ball Bearing Co. 
Waldes Kohinoor, Inc. 


RHEOSTATS 
Allen-Bradley Co. 
General Electric Co. 
Westinghouse Electric Corp. 


RIVET SETS 
Bethlehem Steel Co. 


Cleco Div., Reed Roller Bit Co. 
Cleveland Punch & Shear Works Co. 


RIVETERS, Hydraulic 


Bethlehem Steel Co. 

Chicago Pneumatic Tool Co. 

Hanna Engineering Works 

Hannifin Corp. 

Morgan Engineering Co. 
RIVETERS, Pneumatic 

Chicago Pneumatic Tool Co. 

Cleco Div., Reed Roller Bit Co. 

Grant Mfg. Co. 

Hanna Engineering Works 

Ingersoll-Rand Co. 

Ryerson, Joseph T., & Son, Inc. 
RIVETING MACHINES 

Buffalo Forge Co. 

General Mfg. Co. 


Grant Mfg. & Mch. Co. 
Hanna Engineering Works 
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Hannifin Corp. 
Snyder Tool & Engrg. Co. 
Tomkins-Johnson Co. 


RIVET MAKING MACHINES 


Hill Acme Co. 
National Machinery Co. 


RUBBER PRODUCTS 


Raybestos-Manhattan, Inc., 
Manhattan Rubber Div. 


RULES, Steel 


Brown & Sharpe Mfg. Co. 
Scherr, George, Co., Inc. 
Starrett, L. S., Co. 


RUST PREVENTATIVE 


Oakite Products, Inc. 
Scherr, George, Co., Inc. 


SAND BLAST EQUIPMENT 
See Blast Cleaning Equipment. 


SANDERS 


Buckeye Tools Corp. 

Chicago Pneumatic Tool Co. 
Delta Mfg. Div., Rockwell Mfg. Co. 
Ingersoll-Rand Co. 

Rotor Tool Co. 

Sundstrand Mch. Tool Co. 

Van Dorn Electric Tool Co. 


SAW BLADES, Hack 


Armstrong-Blum Mfg. Co. 
Simonds Saw & Steel Co. 
Starrett, L. S. Co. 

Victor Saw Works, Inc. 


SAW SHARPENING MACHINES © 


Earle Gear & Machine Co. 
Espen-Lucas Machine Works 
Motch & Merryweather Mchry. Co. 
Scherr, George, Co., Inc. 


SAWING MACHINES, Circular 
Consolidated Machine Tool Corp. 
Earle Gear & Machine Co. 
Espen-Lucas Machine Works 
Motch & Merryweather Mchry. Co. 


SAWING MACHINES, Friction 
Ryerson, Joseph T., & Son, Inc. 


SAWING MACHINES, Metal Cutting Band 
Armstrong-Blum Mfg. Co. 
Delta Mfg. Div., Rockwell Mfg. Co. 
DoAIll Co. 
Grob Brothers 
Johnson Manufacturing Co. 
Rverson, Joseph T., & Son, Inc. 
Simonds Saw & Steel Co. 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. Co. 
Rverson, Joseph T., & Son, Inc. 
Victor Saw Works, Inc. 


SAWS, Circular Metal Cutting 


Brown & Sharpe Mfg. Co. 

Consolidated Mch. Tool Corp. 

Espen-Lucas Machine Works 

Motch & Merryweather Mchry. Co. 

National Twist Drill Co. 

Simonds Saw & Steel Co. 

Standard Tool Co. 

Union Twist Drill Co. 

Walker-Turner Div., Kearney & 
Trecker Corp. 


SAWS, Metal Cutting Band 


Armstrong-Blum Mfg. Co. 

Delta Mfg. Div., Rockwell Mfg. Co. 

DoAll Co. 

Ryerson, Joseph T., & Son, Inc. 

Simonds Saw & Steel Co. 

Starrett, L. S., Co. 

Walker-Turner Div., Kearney & 
Trecker Corp. 

Wells Manufacturing Corp. 


SAWS, Portable Electric 
Van Dorn Electric Tool Co. 


SAWS, Screw Slotting 


Barber-Colman Co. 

Brown & Sharpe Mfg. Co. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Simonds Saw & Steel Co. 
Starrett, L. S., Co. 

Union Twist Drill Co. 


SCRAPERS, Hand and Power 
Anderson Bros. Mtg. Co. 


SCREW DRIVERS, Power 


Chicago Pneumatic Tool Co. 
Detroit Power Screwdriver Co. 


SCREW DRIVING AND NUT 
SETTING EQUIPMENT 


Buckeye Tools Corp. 

Cincinnati Electric Tool Co. 
Detroit Power Screwdriver Co. 
Errington Mechanical Laboratory 
Haskins, R. G., Co. 
Ingersoll-Rand Co. 

Rotor Tool Co. 

Strand, N. A., & Co. 

Van Dorn Electric Tool Co. 


SCREW MACHINES, Automatic, 
Single and Multiple Spindle 


Brown & Sharpe Mfg. Co. 
Cleveland Automatic Machine Co. 
Cone Automatic Machine Co., Inc. 
Cosa Corp. 
Gorton, George, Mch. Co. 
Greenlee Bros. & Co. 
National Acme Co. 
New Britain Machine Co., 

New Britain-Gridley Mch. Div. 
Scherr, George, Co., Inc. 
Warner & Swasey Co. 


SCREW MACHINE, Hand 
See also Lathes, Turret. 


Bardons & Oliver, Inc. 

Brown & Sharpe Mfg. Co. 
Gisholt Mch. Co. 

Hardinge Brothers, Inc. 
Rivett Lathe & Grinder, Inc. 
Simmons Machine Tool Corp. 
Warner & Swasey Co. 


SCREW MACHINE TOOLS 
AND EQUIPMENT 


Bardons & Oliver, Inc. 
Brown & Sharpe Mfg. Co. 
Cleveland Automatic Machine Co. 
Gisholt Mch. Co. 
Greenlee Bros. & Co. 
Murchey Machine & Tool Co., 
Div. Sheffield Corp. 
National Acme Co. 
New Britain Machine Co., 
New Britain-Gridley Mch. Div. 
Potter & Johnston Co. 
R and L Tools 
Warner & Swasey Co. 


SCREW MACHINE WORK 
Aluminum Co. of America 
Cleveland Automatic Machine Co. 
Eastern Mch. Screw Corp. 

Morse Twist Drill & Mch. Co. 
National Acme Co. 
Ottemiller, W. H., Co. 
Standard Pressed Steel Co. 
Wicaco Machine Corp. 


SCREW PLATES 
Butterfield Div., Union Twist Drill Co. 
Card, S. W., Mfg. Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
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Pratt & Whitney 
Threadwell Tap & Die Co. 
Winter Bros. Co. 


SCREWS, Cap, Set, Safety Set and 
Machine, Etc. 
Allen Mfg. Co. 
Allied Products Corp. 
American Screw Co. 
Bristol Co. 
Camcar Products Co. 
Central Screw Co. 
Continental Screw Co. 
Corbin Screw Div. of American 
Hardware Corp. 
Harper, H. M., & Co. 
Holo-Krome Screw Corp. 
International Screw Co. 
Lamson & Sessions Co. 
Milford Rivet & Machine Co. 
Moore, George W., Inc. 
National Acme Co. 
National Lock Co. 
National Screw & Mfg. Co. 
New England Screw Co. 
Ottemiller, W. H., Co. 
Parker-Kalon Corp. 
Pewtucket Screw Co. 
Pheoll Mtg. Co. 
Reading Screw Co. 
Republic Steel Corp., 
Union Drawn Steel Div. 
Rockford Screw Products 
Russell, Burdsall & Ward Bolt & Nut 
Co. 
Scovill Mtg. Co. 
Seaboard Screw Corp. 
Shakeproof, Inc. 
Southington Hardware Co. 
Standard Pressed Steel Co. 
Steel Co. of Canada, Ltd. 
Sterling Bolt Co. 
Stronghold Screw Products 
Wales-Beech Corp. 
Wolverine Belt Co. 
SCREWS, Self-Tapping Drive 
Parker-Kalon Corp. 


SCREWS, Thumb 


American Screw Co. 

Parker-Kalon Corp. 

Russell, Burdsall & Ward Bolt & Nut Co. 
Williams, J. H., & Co. 


SEALS AND RETAINERS, Oil and Grease 
Garlock Packing Co. 


SECOND HAND MACHINERY, ETC. 
Botwinik Brothers of Mass., Inc. 
Cincinnati Machinery Co., Inc. 
Eastern Machinery Co. 

Miles Machinery Co. 
Simmons Machine Tool Corp. 
SEPARATORS, Centrifugal 


De Laval Separator Co. 


SEPARATORS, Oil or Coolant 
Barnes Drill Co. (Magnetic) 
National Acme Co. 

SHAFTING, Steel 
Bethlehem Steel Co. 
Cumberland Steel Co. 

Republic Steel Corp., Union Drawn 
Steel Div. 
Ryerson, Joseph T., & Son, Inc. 

SHAFTS 
Standard Pressed Steel Co. 

SHAFTS, Flexible 
Haskins, R. G., Co. 

Strand, N. A., & Co. 

SHAFTS, Hollow Bored 


American Hollow Boring Co. 
Bethlehem Steel Co. 


SHAFTS, Turned and Ground 


Bethlehem Steel Co. 
Cumberland Steel Co. 
Ryerson, Joseph T., & Son, Inc. 


SHAPERS 


American Tool Works Co. 
Cincinnati Shaper Co. 
Hendey Machine Co. 
Rockford Mch. Tool Co. 
Sheldon Machine Co. 


SHAPERS, Vertical 


Pratt & Whitney 
Rockford Mch. Tool Co. 


SHAPES, Structural 


Aluminum Co. of America 

Bethlehem Steel Co. 

U. S. Steel Corp. (Carnegie-Illinois Steel 
Corp. Div., Columbia Steel Co. Div., 
Tennessee, Coal, lron& R.R. Co. Div.) 


SHEARING MACHINERY 


Bethlehem Steel Co. 

Buckeye Tools Corp. (Portable) 
Buffalo Forge Co. 

Cincinnati Shaper Co. 

Cleveland Crane & Engrg. Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 
Ferracute Machine Co. 

Hannifin Corp. 

Hydropress, Inc. 

Morgan Engineering Co. 

Niagara Mch. & Tool Wks. 
O’Neil-Irwin Mfg. Co. 

Ryerson, Joseph T., & Son, Inc. 

Van Dorn Electric Tool Co. (Portable) 
Whiting Corp. 

Yoder Co. 


SHEARS, Alligator 


Hill Acme Co. 
Hydropress, Inc. 


SHEARS, Rotary 


Bliss, E. W., Co. 

Brown & Sharpe Mfg. Co. 
Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 
Hydropress, Inc. 

Niagara Mch. & Tool Wks. 

Ryerson, Joseph T., & Son, Inc. 
Simonds Saw & Steel Co. (Knives) 
Union Twist Drill Co. 

Whiting Corp. 


SHEARS, Squaring 


Cincinnati Shaper Co. 

Cleveland Punch & Shear Works Co. 
Consolidated Mch. Tool Corp. 
Niagara Mch. & Tool Wks. 

Simonds Saw & Steel Co. (Blades) 


SHEET METALS 


Aluminum Co. of America 

American Brass Co. 

Bethlehem Steel Co. 

Ingersoll Steel Div., Borg-Warner Corp. 

Ryerson, Joseph T., & Son, Inc. 

U. S. Stee! Corp. (Carnegie-IIlinois Steel 
Corp. Div., Columbia Steel Co. Div., 
Tennessee Coal, lron& R.R. Co. Div.) 


SHEETS, Iron and Steel 


Allegheny Ludlum Steel Corp. 

Bethlehem Steel Co. 

Republic Steel Corp., 

Union Drawn Steel Div. 

Ryerson, Joseph T., & Son, Inc. 

U. S. Steel Corp. (Carnegie-Illinois Steel 
Corp. Div., Columbia Steel Co. Div., 
Tennessee Coal, Iron & R. R. Co. Div.) 

Ward Steel Co. 


Perforated 


Chicago Perforating Co. 
Harrington & King Perforating Co. 


SINE BARS AND PLATES 
Robbins, Omer E., Co. 


SLEEVES 


Cleveland Twist Drill Co. 
Greenfield Tap & Die Corp. 
Haynes Stellite Co. 

Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 

Standard Tool Co. 

Union Twist Drill Co. 
Whitman & Barnes 


SLOTTING MACHINES 


Baker Brothers, Inc. 
Consolidated Mch. Tool Corp. 
Rockford Mch. Tool Co. 


SOCKETS 


Armstrong Bros. Tool Co. 
Chicago-Latrobe Twist Drill Wks. 
Cleveland Twist Drill Co. 
Greentield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
National Twist Drill & Tool Co. 
Pratt & Whitney 

Standard Tool Co. 

Union Twist Drill Co. 
Whitman & Barnes 

Williams, J. H., & Co. 


SPECIAL MACHINERY AND TOOLS 


Baird Machine Co. 

Baldwin Locomotive Works 

Barnes Drill Co. 

Barnes, W. F. & John, Co. 

Bath, Cyril, & Co. 

Baush Machine Too! Co. 

Bethlehem Steel Co. 

Bilgram Gear & Mch. Wks. 

Birdsboro Steel Fdry. & Mch. Co. 

Blanchard Machine Co. 

Bliss, E. W., Co. 

Chambersburg Engineering Co. 

Columbus Die, Tool & Machine Co. 

Consolidated Mch. Tool Corp. 

Coulter, James, Mch. Co. 

Earle Gear & Machine Co. 

Elgin Tool Wks.,|nc. 

Espen-Lucas Machine Works 

Ex-Cell-O Corp. 

Fellows Gear Shaper Co. 

Farrel-Birmingham Co., Inc. 

Gairing Tool Co. 

Gisholt Mch. Co. 

Gorton, George, Mch. Co. 

Grant Mfg. & Mch. Co. 

Greenlee Bros. & Co. 

Hannifin Corp. 

Hartford Special Mchry. Co. 

Hill Acme Co. 

Hydraulic Press Mfg. Co. 

Hydropress, Inc. 

Ingersoll Milling Mch. Co. 

Knight, W. B., Mchy. Co. 

Lake Erie Engineering Corp. 

Langelier Mfg. Co. 

Moline Tool Co. 

Morgan Engineering Co. 

National Acme Co. 

National Automatic Tool Co. 

National Broach & Mch. Co. 

National-Erie Corp. 

National Twist Drill & Tool Co. 

New Britain Machine Co., 

New Britain-Gridley Mch. Div. 

New Jersey Gear & Mfg. Co. 

Niagara Mch. & Tool Wks. 

Oilgear Co. 

Pratt & Whitney 

Rivett Lathe & Grinder, Inc. 
(Continued on page 396) 
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Robbins, Omer E., Co. 

Seneca Falls Mch. Co. 

Snyder Tool & Engrg. Co. 
Sundstrand Mch. Tool Co. 
Taft-Peirce Mfg. Co. 

Union Twist Drill Co. 

V &O Press Co. 

Waltham Machine Works, Inc. 
Wicaco Machine Corp. 


SPEED REDUCERS 


Atlantic Gear Works, Inc. 
Boston Gear Works, Inc. 
Cleveland Worm & Gear Co. 
Cullman Wheel Co. 

De Laval Steam Turbine Co. 
Farrel-Birmingham Co., Inc. 
Ganschow Gear Co. 

General Electric Co. 

James, D. O., Gear Mfg. Co. 
Ohio Gear Co. 

Philadelphia Gear Works 
Shepard Niles Crane & Hoist Corp. 
Twin Disc Clutch Co. 

U. S. Electrical Motors, Inc. 
Westinghouse Electric Corp. 


SPINDLES, Grinding 


Ex-Cell-O Corporation 
Pope Machinery Corp. 


SPINDLES, Hollow Bored 
American Hollow Boring Co. 


SPINNING LATHES 
See Chucking Machines. 


SPRING COILING AND FORMING 
MACHINERY 


Baird Machine Co. 


SPROCKET CHAINS 


Atlantic Gear Works, Inc. 
Boston Gear Works, Inc. 
Cullman Wheel Co. 
Philadelphia Gear Works 


SPROCKETS 


Atlantic Gear Works, Inc. 
Boston Gear Works, Inc. 
Cullman Wheel Co. 
Hartford Special Mchry. Co. 
Industrial Gear Mfg. Co. 
National-Erie Corp. 

Ohio Gear Co. 

Philadelphia Gear Works 
Stahl Gear & Mch. Co. 


STAMPINGS, All Metals ; 
Worcester Pressed Steel Co. 


STAMPINGS, Sheet Metal 


Aluminum Co. of America 
Revere Copper & Brass, Inc. 
Rogers, Dayton, Mfg. Co. 


STAMPS, Steel, and Marking Dies 


Noble & Westbrook Mfg. Co. 
Pittsburgh Stamp Co., Inc. 


STEEL 


Allegheny Ludlum Steel Corp. 

Bethlehem Steel Co. 

Carpenter Steel Co. 

Firth Sterling Steel & Carbide Corp. 

Ingersoll Steel Div., Borg-Warner Corp. 

Republic Steel Corp., 

Union Drawn Steel Div. 

Ryerson, Joseph T., & Son, Inc. 

Simonds Saw & Steel Co. 

Timken Roller Bearing Co. 

U. S. Steel Corp. (American Steel & 
Wire Co. Div., Carnegie-Illinois Steel 
Corp. Div., Columbia Steel Co. Div., 
Tennessee Coal, Iron & R. R. Co. 
Div.) 
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Vanadium-Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc. 


STEEL, Cold Drawn 


Allegheny Ludlum Steel Corp. 

Bethlehem Steel Co. 

Firth Sterling Steel & Carbide Corp. 

Republic Steel Corp., Union Drawn 
Steel Div. 

Ryerson, Joseph T., & Son, Inc. 

Timken Roller Bearing Co. 

U. S. Steel Corp., American Steel & 
Wire Co. Div. 

Vanadium-Alloys Stee! Co. 

Wheelock, Lovejoy & Co., Inc. 


STEEL, High Speed Tool 
Allegheny Ludlum Steel Corp. © 
Armstrong Bros. Tool Co. 
Bethlehem Steel Co. 

Carpenter Steel Co. 
Firth Sterling Steel & Carbide Corp. 
Republic Steel Corp., 

Union Drawn Steel Div. 
Ryerson, Joseph T., & Son, Inc. 
Simonds Saw & Steel Co. 
Vanadium-Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc. 


STEEL, Machine 


Bethlehem Steel Co. 
Republic Steel Corp., 

Union Drawn Steel Div. 
Ryerson, Joseph T., & Son, Ine. 
Timken Roller Bearing Co. 
Vanadium-Alloys Steel Co. 
Wheelock, Lovejoy & Co., Ine. 


STEEL, Stainless 

Allegheny Ludlum Steel Corp. 

Bethlehem Steel Co. 

Carpenter Steel Co. 

Firth Sterling Steel & Carbide Corp. 

Ingersoll Steel Div., Borg-Warner Corp. 

Republic Steel Corp., 

Union Drawn Steel Div. 

Ryerson, Joseph T., & Son, Ine. 

Timken Roller Bearing Co. 

U. S. Steel Corp. (American Steel & 
Wire Co. Div., Carnegie-IIlinois Steel 
Corp. Div.) 

Wheelock, Lovejoy & Co.,Ine. 


STEEL, Strip and Sheet 


Allegheny Ludlum Steel Corp. 

Bethlehem Steel Corp. 

Republic Steel Corp., 

Union Drawn Steel Div. 

Ryerson, Joseph T., & Son, Inc. 

U. S. Steel Corp. (American Steel & 
Wire Co. Div., Carnegie-IIlinois Steel 
Corp. Div., Columbia Steel Co. Div., 
Tennessee Coal, Iron, & R. R. Co. 
Div.) 

Ward Steel Co. 


STEEL, Tool and Die 
Allegheny Ludlum Steel Corp. 
Firth Sterling Stee! & Carbide Corp. 
Simonds Saw & Steel Co. 

STEEL, Zinc, Tin and Copper Coated Strip 
Allegheny Ludlum Steel Corp. 


STEEL ALLOYS 
See Alloy Steels. 


STEEL BARS—See Bars, Steel. 


STEEL STOCK GROUND FLAT 
Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 

STELLITE 
Haynes Stellite Co. (Alloy) 


STOCKS, Die 


Armstrong Bros. Tool Co. 
Butterfield Div., Union Twist Drill Co 


Card, S. W., Mfg. Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
Pratt & Whitney 

Standard Tool Co. 
Threadwell Tap & Die Co. 


STONES, Oil or Sharpening 


Bay State Abrasive Co. 
Carborundum Co. 
Norton Co. 


STOOLS 
Standard Pressed Steel Co. 


STRAIGHT EDGES 


Brown & Sharpe Mfg. Co. 
Starrett, L. S., Co. 


STRAIGHTENERS, Flat Stock and Wire 
U. S. Tool Co., Inc. 


STRAIGHTENING MACHINERY 


Baldwin Locomotive Works 
Chambersburg Engineering Co. 
Consolidated Mch. Tool Corp. 
General Mfg. Co. 

Hannifin Corp. 

Hydraulic Press Mfg. Co. 
Hydropress, Inc. 

Lake Erie Engineering Corp. 
Morse Twist Drill & Mch. Co. 
Oilgear Co. 

Springfield Mch. Tool Co. 


STUD SETTERS 


Errington Mechanical Laboratorw 
Procunier Safety Chuck Co. 


SUB PRESSES 


Baumbach, E. A., Mfg. Co. 
Waltham Machine Works, Inc. 


SUPERFINISHING MACHINES 
Gisholt Mch. Co. 


SURFACE PLATES 
See Plates, Surface. 


SWAGING MACHINES 


Cincinnati Shaper Co. 
Langelier Mfg. Co. 
Torrington Co. 


SWITCHES 
Allen-Bradley Co. 
General Electric Co. 
National Acme Co. 
Shepard Niles Crane & Hoist Corp. 
Westinghouse Electric Corp. 


TACHOMETERS 
Bristol Co. 
Leeds & Northrup Co. 
Scherr, George, Co., Inc. 
Veeder-Root Inc. 


TAPER PINS, Standard 


Morse Twist Drill & Mch. Co. 
Pratt & Whitney 


TAP HOLDERS 


Errington Mechanical Laboratory 
Gairing Tool Co. 
National Automatic Tool Co. 


TAPPING ATTACHMENTS 
AND DEVICES 


Baker Brothers, Inc. 

Brown & Sharpe Mfg. Co. 
Detroit Tap & Tool Co. 

Errington Mechanical Laboratory 
Ettco Tool Co. 

Leland-Gifford Co. 

National Automatic Tool Co. 
Procunier Safety Chuck Co. 
Snow Mfg. Co. 

Thriftmaster Products Corp. 
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TAPPING MACHINES 


Baker Brothers, Inc. 

Barnes Drill Co. 

Barnes, W. F. & John, Co. 

Baush Machine Tool Co. 

Bodine Corp. 

Buffalo Forge Co. 

Challenge Machinery Co. 

Cross Co. 

Detroit Tap & Tool Co. 

Elgin Tool Works, Inc. 

Greenlee Bros. & Co. 

Hill Acme Co. 

Kingsbury Mch. Tool Corp. 

Langelier Mfg. Co. 

Leland-Gifford Co. 

Moline Tool Co. 

Murchey Machine & Tool Co., 
Div. Sheffield Corp. 

National Acme Co. 

National Automatic Tool Co. 

Procunier Safety Chuck Co. 

Snow Mfg. Co. 

Warner & Swasey Co. 


TAPPING MACHINES, Nut 


Hill Acme Co. 
National Machinery Co. 
Snow Mfg. Co. 


TAPS 


Bath, John, & Co., Inc. 

Besly, Chas. H., & Co. 

Butterfield Div., Union Twist Drill Co. 

Card, S. W., Mfg. Co. 

Continental Tool Works Div. 

Detroit Tap & Tool Co. 

Geometric Tool Co. 

Greenfield Tap & Die Corp. 

Hanson-Whitney Mch. Co. 

Hy-Pro Tool Co. 

Landis Machine Co. (Solid Adjustable) 

Morse Twist Drill & Mch. Co. 

Murchey Machine & Tool Co., 
Div. Sheffield Corp. 

Pratt & Whitney 

Standard Tool Co. 

Sheffield Corp. 

Threadwell Tap & Die Co. 

Winter Bros. Co. 

Wood & Spencer Co. 

Woodworth, N. A., Co. 


TAPS, Collapsing 


Geometric Tool Co. 

Landis Mch. Co. 

Murchey Machine & Tool Co., 
Div. Sheffield Corp. 

National Acme Co. 

Sheffield Corp. 


THERMOMETERS, Indicating and 
Recording 
Bristol Co. 
Leeds & Northrup Co. 


THREAD CUTTING MACHINERY 
Brown & Sharpe Mfg. Co. 
Coulter, James, Mch. Co. 
Davis & Thompson Co. 
Eastern Machine Screw Corp. 
Fellows Gear Shaper Co. 
Grant Mfg. & Mch. Co. 

Hill Acme Co. 

Landis Mch. Co. 

Murchey Machine & Tool Co., 
Div. Sheffield Corp. 

Pratt & Whitney 

Rivett Lathe & Grinder, Inc. 

Snow Mfg. Co. 

Taft-Peirce Mfg. Co. 

Warner & Swasey Co. 


THREAD CUTTING TOOLS 


Armstrorg Bros. Tool Co. 
Detroit Tap & Tool Co. 
Eastern Machine Screw Corp. 
Fellows Gear Shaper Co. 
Geometric Tool Co. 


Hill Acme Co. 

Landis Mch. Co. 

Pratt & Whitney 

Rivett Lathe & Grinder, Inc. 
Sheffield Corp. 

Taft-Peirce Mfg. Co. 
Williams, J. H., & Co. 


THREAD GAGES 
See Gages, Thread. 


THREAD GRINDING MACHINES 
See Grinding Machines, Thread. 


THREAD MILLING MACHINES 
Cosa Corp. 
Coulter, James, Mch. Co. 
Cross Co. 
Hanson-Whitney Mch. Co. 
Murchey Machine & Tool Co., 

Div. Sheffield Corp. 

Pratt & Whitney 
Waltham Machine Works, Inc. 


THREAD ROLLING MACHINES 
Hill Acme Co. 
National Machinery Co. 
V & O Press Co. * 

TIN AND TERNE PLATES 


Bethlehem Steel Co. 
Republic Steel Corp., 
Union Drawn Steel Div. 


U. S. Steel Corp. (Carnegie-IIlinois Stee’ 


Corp. Div., Columbia Steel Co. Di. 
Tennessee Coal, Iron, & R. R. Co 
Div.) 


TOOL BITS, High Speed Steel 


Allegheny Ludlum Steel Corp. 
Armstrong Bros. Tool Co. 
Carpenter Steel Co. 

Firth Sterling Steel & Carbide Corp 
Ryerson, Joseph T., & Son, Inc. 
Simonds Saw & Steel Co. 
Vanadium-Alloys Steel Co. 
Wheelock, Lovejoy & Co., Inc. 
Williams, J. H., & Co. 


TOOL BITS, Special Alloy 
Allegheny Ludlum Steel! Corp. 
Cleveland Twist Drill Co. 
Firth Sterling Steel & Carbide Corp. 
Haynes Stellite Co. 
Kennametal, Inc. 


TOOL GRINDERS 


See Grinders for Sharpening, Turning 
and Planing Tools. 


TOOL HEADS, Adjustable 
Gairing Tool Co. 


TOOL HOLDERS 
Armstrong Brothers Tool Co. 
Lovejoy Tool Co., Inc. 
Michigan Tool Co. 
R and L Tools 
Warner & Swasev Co. 
Williams, J. H., & Co. 


TOOLMAKERS’ INSTRUMENTS 
Ames, B. C., Co. 
Brown & Sharpe Mfg. Co. 
Scherr, George, Co., Inc. 
Starrett, L. S., Co. 


TOOL STEEL 
Allegheny Ludium Steel Corp 
Bethlehem Steel Co. 
Carpenter Steel Co. 
Firth Sterling Steel & Carbide Corr 
Rverson, Joseph T., & Son. Inc 
Vanadium-Alloys Steel Co. 


TOOLS, Carbide-Tipped 
Allegheny Ludlum Stee! Corp 
Carboloy Co., Inc. 
Chicago-Latrobe Twist Drill Wis 
Cleveland Twist Dril! Co. 
Ex-Cell-O Corporation 


Firth Sterling Steel & Carbide Corp. 
Gairing Tool Co. 

Kelly Reamer Co. 

Kennametal, Inc. 

Metal Carbides Corp. 

Morse Twist Drill & Mch. Co. 
National Tool Salvage Co. 

Pratt & Whitney 

Super Tool Co. 

Whitman & Barnes 


TOOLS, Lathe Shaper and Planer 


Allegheny Ludlum Steel Corp. 
Armstrong Brothers Tool Co. 

Firth Sterling Steel & Carbide Corp. 
Gairing Tool Co. 

Haynes Stellite Co. 

Kennametal, Inc. 

Lovejoy Tool Co., Inc. 

Super Tool Co. 

Warner & Swasey Co. 

Williams, J. H., & Co. 


TRANSFER MACHINES 


Cross Co. 
Sundstrand Machine Tool Co. 


TRANSFORMERS 


General Electric Co. 


TRANSMISSION MACHINERY 


See Hangers, Shafting, Pulleys, 
Clutches, Couplings, Belting, 
Chains, Etc. 


TRANSMISSION, Variable Speed 


Atlantic Gear Works, Inc. 
DoAll Co. 

Oilgear Co. 

Reeves Pulley Co. 

Reliance Electric & Engrg. Co. 
Sundstrand Machine Tool Co. 


TUBE FLANGING MACHINES 


Grant Mfg. & Mch. Co. 


TUBE FORMING AND WELDING 


MACHINES 


American Electric Fusion Corp. 
Yoder Co. 


TUBING, Aluminum 


Aluminum Co. of America 


TUBING, Brass and Copper 


American Brass Co. 
Revere Copper & Brass, Inc. 


TUBING, Flexible 


American Metal Hose Branch, 

American Brass Co. 
Chicago Metal Hose Corp. 
Titeflex, Inc. 


TUBING, Steel 


Allegheny Ludlum Steel Corp. 

Bethlehem Steel Co. 

Carpenter Steel Co. 

Chicago Metal Hose Corp. 

Roehr Products Co. 

Ryerson, Joseph T., & Son, Inc. 

Timken Roller Bearing Co. 

U. S. Steel Corp., National Tube Co 
Div 

Ward Steel Co. 


TUMBLING BARRELS 


Baird Machine Co. 


TURBINES, Steam 


Whiton Machine Co. 


TWIST DRILLS 


See Drills, Twist. 


UNIONS 


Dart, E. M., Mfg. Co. 


UNIVERSAL JOINTS 


Baush Machine Tool Co. 
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Boston Gear Works, Inc. 
National Automatic Tool Co. 


V-BELTS 


Raybestos-Manhattan, Inc. 
Manhattan Rubber Div. 


VALVE CONTROLS 
Philadelphia Gear Works (Motorized) 
VALVES, Hydraulic 


Baldwin Locomotive Works 
Barnes, John S., Corp. 
Denison Engineering Co. 
Elmes Engineering Works 
Hannifin Corp. 

Hydraulic Press Mfg. Co. 


Hydropress, 


tne. 


Logansport Machine Co., Inc. 


Oilgear Co. 


Sundstrand Mch. Tool Co. 
Vickers, Inc. 


VALVES, Pneumatic 


Hanna Engineering Works 
Hannifin Corp. 


VIBRATION INSULATION 
American Felt Co. 


VISES, Machine | 


Armstrong-Blum Mfg. Co. 
Armstrong Brothers Tool Co. 
Brown & Sharpe Mfg. Co. 
Fenn Mfg. Co. 

Graham Mfg. Co. 

Hannifin Corp. 

Hendey Mch. Co. 

Logansport Machine Co., Inc. 


MAIL THIS 
COUPON 
TODAY! 


FOR DESIGNERS 
AND BUILDERS 
OF EVERYTHING 
MECHANICAL 


PUBLISHED BY MACHINERY 
148 LAFAYETTE STREET, NEW YORK 


With technical books you can get the right answer—dquickly 
and easily—to many of your daily problems. This useful catalog 
gives a detailed description, including a complete outline of 
contents, of every book published by The Industrial Press— 
MACHINERY’S Handbook, Machine Shop Training Course, Die 
Design, Gear Design, Engineering Encyclopedia and many others. 
Also explains how you may order these books through our 
convenient monthly payment plan. Just mail the coupon below, 
and we'll send your copy by return mail. 


THE INDUSTRIAL PRESS 
148 Lafayette St., New York 13, N. Y. 


Please send a copy of your book catalog to the address below. 


Street and No. ....... 


Send for 
this 
Useful 
Catalog 


National Machine Tool Co. 
Skinner Chuck Co. 


VISES, Pipe 
Armstrong Bros. Tool Co. 
Williams, J. H., & Co. 


VISES, Planer and Shaper 
Brown & Sharpe Mfg. Co. 
Cincinnati Planer Co. 
Cincinnati Shaper Co. 
Graham Mfg. Co., Inc. 
Rockford Machine Tool Co. 
Skinner Chuck Co. 

VOLTMETERS 
Bristol Co. 

General Electric Co. 

WELDING AND CUTTING 
EQUIPMENT, Oxyacetylene 
Linde Air Products Co. 

WELDING AND CUTTING GASES 
Linde Air Products Co. 


WELDING EQUIPMENT, Electric Arc 
General Electric Co. 
Lincoln Electric Co. 
Westinghouse Electric Corp. 
WELDING EQUIPMENT, Electric, Spot, 
Butt, Seam, Etc. 
American Electric Fusion Corp. 
DoAll Co. 
Progressive Welder Co. 
WELDING POSITIONER 
Cullen-Friestedt Co. 
duMont Corp. 
WIRE 
Bethlehem Steel Co. 
Republic Steel Corp., 
Union Drawn Steel Div. 
U. S. Steel Corp. (American Steel & 
Wire Co. Div., Columbia Steel Co. 
Div., Tennessee Coal, Iron & R. R. 
Co. Div.) 
Ward Steel Co. 
WIRE FORMING MACHINERY 
Baird Machine Co. 
WIRE NAIL MACHINERY 
Bliss, E. W., Co. 
National Machinery Co. 
Ryerson, Joseph T., & Son, Inc. 
WOODWORKING MACHINERY 
Greenlee Bros. & Co. 
Walker-Turner Div., Kearney & 
Trecker Corp. 
WORM DRIVES 
Cleveland Worm & Gear Co. 
De Laval Steam Turbine Co. 
Philadelphia Gear Works 
WRENCHES 
Armstrong Brothers Tool Co 
Standard Tool Co 
Williams, J. H., & Co. 


WRENCHES, Detachable Socket 
Armstrong Bros. Tool Co. 
Williams, J. H., & Co. 

WRENCHES, Pipe 
Armstrong Bros. Tool Co. 

WRENCHES, Ratchet 
Armstrong Bros. Tool Co. 
Williams, J. H., & Co. 

WRENCHES, Top 
Butterfield Div., Union Twist Drill Co. 
Card, S. W., Mfg. Co. 
Greenfield Tap & Die Corp. 
Morse Twist Drill & Mch. Co. 
Pratt & Whitney 
Standard Tool Co. 

WRENCHES, Torque Measuring 
Armstrong Bros. Tool Co. 
Sturtevant, P. A., Co. 
Williams, J. H., & Co. 


BOOKS 
a 
: 
(Please Print Name and Address) 
398—MACHINERY, February, 1949 


(A) 


Pending 


(C) 


Pat'd and 
Pats. Pend. 


Pat. & Pats. 


MAKES 


BRAK 


Reg. U.S. Pot. Off. 


SET SCREWS 


(A) The KNURLED cup point of this 
patented “Unbrako” Socket Set Screw 
makes it a Self-Locker . . . because 
the keen edges of the counter-clock- 
wise KNURLS prevent creep, regard- 
less of the most chattering vibration. 
A real fastener, if ever there was one 

. it positively won’t shake loose! 


(B) The KNURLING .. . as shown 
. . . swages the threads of this pat- 
ented “Unbrako” Socket Set Screw, so 
that it becomes a most excellent Self- 
Locker . . . for use with cone, flat, 
oval, half and full dog points which 
cannot be knurled ... a Set Screw 
that positively will not shake loose! 


(C) Made of a special alloy steel, the 
“Unbrako” Square Head Set Screw is 
a “brute” for strength. The KNURL- 
ING of the Cup Point, either inter- 
nally or externally, provides an excel- 
lent patented Self-Locking feature... 
positively will not shake loose, in spite 
of the most chattering vibration! 


Millions and millions of these “Un- 
brako” Screw Products in use through- 
out industry! Sizes available from 
No. 4 to 1%” diameter, in a full range 
of lengths. 


Write us for the name and address of your 
nearest ‘““Unbrako” Industrial Distributor and 
for your copy of the ““Unbrako” Catalog. 


Knurling of Socket 
Screws originated with 
“Unbrako” in 1934. 


OVER 46 YEARS IN BUSINESS 


“UNBRAKO” 
SOCKET SET 
SCREW 

Plain Cup Poin: 


For use where Self-Locking is not 
necessary, the “Unbrako” Socket 
Set Screw with plain cup point has 
proved highly satisfactory. Sizes 
available from No. 4 to 1Y%2” di- 
ameter, in a full range of lengths 


“UNBRAKO” 
KNURLED SOCKET 
HEAD CAP SCREW 


The head of this “Unbrako” 
Socket Head Cap Screw is knurled 
to speed assembly. The knurls 
“gear” right to the fingers, no 
matter how oily, and a positive 
slip-proof grip is the result... no 
waste motion. 


“UNBRAKO" 

SOCKET HEAD 
STRIPPER BOLT 
WITH KNURLED 


Knurling of the head of the 
“Unbrako” Socket Head Stripper 
Bolt allows for fumble-proof grip 

. even if fingers and head are 
oily . . . thus, materially speed- 
ing production. 


“UNBRAKO” 

PRECISION- 

GROUND 
DOWEL 
PINS 


From the initial step of specifying 
high grade alloy steel to the final 
stages of packaging, we have 
tried to put into ""Unbrako" Dowel 
Pins the "extra something”... the 
extreme quality control and rigid 
inspection necessary for any item 
where accuracy, closer than hair- 
line tolerances, is essential. 


JENKINTOWN, PENNSYLVANIA, BOX 22 


BRANCHES: CHICAGO DETROIT ST. LOUIS SAN FRANCISCO 
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Here’s Why 
CLEARING PRESSES 


Cost Less to Operate 


If you count labor and machine time losses for 
die repairs as part of press costs—and usually 
that’s where they belong—you’ll find Clearing 
presses are actually the cheapest machines you 
can buy. 

Performance records in many a plant have 
demonstrated that extreme precision and rigidity, 
so carefully designed and built into Clearing 
presses, pay handsome dividends. A slight tilt of 
a die under load, for example, can cause abnormal 
wear which quickly reaches the point where down 
time and spoiled material start cost figures 
skyrocketing. 

Clearing has always been known as a quality 
builder. With labor and material costs rising as 
they are today, Clearing quality becomes vitally 
important because you can’t achieve maximum 
production economy without it. 


CLEARING MACHINE CORPORATION 
6499 West 65th Street Chicago 38, Illinois 


Photo shows Clearing presses at 
work in the Rouge Plant of the 
Ford Motor Company. 
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